


















NAL } 




















Y 


a 
2 





2 PINE ~~ eng 





UBLISHING ()FFICE \No. 3 
VY 


DEVOTED TO THE INTERESTS OF ILLUMINATION, VENTILATION, WATER SUPPLY AND DISTRIBUTION, & GENERAL SC\ENCE. 








VOLUME LX.—No. 11. t 
Whole No. 979. 


NEW YORK, MONDAY, MARCH 12, 1894. {$2 PER ANNOM, 








A. M. CALLENDER & co., Proprietors. Cc. E. SANDERSON, Manager. 
jos. R. THOMAS, C.E., Editor. T. J. CUNNINGHAM, Asst. Editor. 


ENTERED AT THE POST OFFICE AT NEW YORE, N. ¥., 
AS SECOND CLASS MATTER. 








Published on each Monday of the year, at No. 32 Pine Street, N. Y. 


Terms of Subscription, Including Postage.—For the United States and 
Canada, $3 per annum. European countries, $4.50 (19 shillings—22$ francs). 
All payments to be made in advance. Single copies, 10 cents. 

Remittances should be made either by post-office order, express money order, 
registered letter, or bank draft on New York, payable to the order of A. M. 
Callender & Co. 


Collections are invariably made directly from this office, for subscriptions, ad- 
vertisements, etc. We have agents to solicit the same, but they are not 
authorized to receipt for money. 


The American News Company, Nos. 39 and 41 Chambers street, New 
York, are agents for this Journnat. Newsdealers will send orders to them. 


lhe Public Lighting Tables of the American Meter Company will be 
found wn the page advertisement of that Company. 








CONTENTS. 
An Asterisk (*) denotes an illustrated article. 
Orric1an Notice — 


ORG Cat CA BONO den Biicccccccccidcccccoccsecsessocsvcscsecscesce 361 
EpITORIALS— 
eine Nissi idk Caaabiies ebliddsttianigeovidsssecseencdesdseeaves sities 361 


A Statement of Fact for the Consideration of the Average Gas Consumer— 
The First Lesson of the Philadelphia Reduction—Notes. 
Twenty-fourth Annual Meeting, New England Association of Gas 

Engineers - Official Report - Revised by the Secretary —Contin- 

WE IIT > be fescvesexsauedacedccccosstamisitameaabebaeseessedianciesee 362 
First Day Afternoon Session—Election of Officers—The Effect of Electric 
Railway Return Currents upon Gas Pipes—*The Storage and Measurement of 
Enriching Oils, by Mr. W. E: McKay—Discussion. 

First Annual Meeting, Michigan Gas Association — Official Synopsis 

ae Ne OMI OUNET vcs cexessiinsscosnceescessccve rpcucennisdiacceeses 374 
Roll Call—Report of Executive Committee—Financial Report—President's 
Address—Afternoon Session—A Couple of Telegrams—Election of Officers— 
Adjourned. 

[TeMs OF INTEREST FROM VARIOUS LOCALITIES..........cccccseeccsssesseeceeees 376 
An Askins Plant at Centerville, lowa—Winona, Minn., Will Not Try Munici- 
pal Lighting—Large Valves Made by the Ludlow Valve Mfg. Co.—Prohibit- 
ing the Use of Gasoline in Cincinnati Apartment Houses—Talbott & Sons to 
Build the Purifying Apparatus at Richmond, Va.—Public Lighting, Troy, 
N.Y.—Annual Meeting, New Castle, Ind.—Repeal of the Queen City Gas Bill 
—Suing the Washington (D.C.) Company—The Gist of the Pensacola, Fla., 
Decision—Benzine and Benzene— Water Gas for Flatbush, L.I.—Suit against 
the Pawtucket Company—Meters vs. Flat Rates for Electric Currents—Geo. 
Custer was “Accidentally” Killed—Gas Thief at Washington, D.C.—A Criti- 
cism—Mr. J. R. Todd Leaves Middletown N.Y.—Cheaper Gas for Peoria, Ills. 
—Public Lighting, Brooklyn, N.Y.—And Other Items. 
The Market for Gas Securitics ..............secssesessseessseeceeeses whtlvcsecée 378 








[OFFICIAL NOTICE.] 
Ohio Gas Light Association. 
aniline 
OFFICE OF THE SECRETARY, CoLUMBUS, O., Feb. 20, 1894. 
The Tenth Annual Meeting of the Ohio Gas Light Association will be 


held in this city March 21st and 22d, 1894. The following papers are 
promised : 





‘* Welsbach Burners with Artificial Gas,” by J. W. R. Cline, Spring- 
field, Ohio. 

‘*Gas for Fuel,” by Donald McDonald, Louisville, Ky. 

‘*Testing Meters,” by W. H. Anson, Columbus, Ohio. 

** Joint Business of Gas and Electricity,” by Dr. Howard Jones, Cir- 
cleville, Ohio. 

‘* Gas Companies and the Public,” by W. C. Boyle, Salem, Ohio. 

‘* Uses of Tar Pitch and its Future Market,” by R. Watt, Chicago, 
Ills. 

‘* Leaks,” by W. W. Prichard, Portsmouth, Ohio. 


We have conditional promises of other interesting papers. 

It is desirable that there should be a general discussion on matters of 
interest. 

The session will be held in the Employees’ Hall of the Columbus Gas 
Company, and the Neil House will be hotel headquarters. Accommo- 
dations can also be had at the Park Hotel, Grand Central Hotel or 
Smith’s European Hotel. Members are advised to secure rooms in ad- 
vance. You are cordially urged to attend the meeting. 

A. P. LaTurop, Secretary. 
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A STATEMENT OF FACT FOR THE CONSIDERATION OF THE AVERAGE 
Gas ConsuMER.—There is not a maker or seller of gas in the United 
States—yes, we can go further afield and make the statement apply to 
Canada, too—who does not know him, who has not had actual conver- 
sation with ; and this somewhat widespread and well known, though 
deservedly unpopular, individual is the consumer who, in due course of 
time, after a reduction in gas rates has been announced by the Company 
which serves him, loudly avers that his bills for gas consumed are 
larger in amount at the lower figure than they were at the figure from 
which the reduction was made. Of course, according to his story, he 
did not burn any more gas in the last quarter than was consumed by 
him for the corresponding quarter of the year previous ; in fact, he is 
always quite sure that the ‘‘ last quarter” was the one in which he ob- 
served unusual economy in respect of his use of gas. Yes, we all know 
him—‘‘ he” is frequently an editor, nor is it unusual to find ‘“‘ him” in 
the ranks of the clergymen—and we do not love ‘‘ him” for his lack of 
candor. Perhaps the latest and most sonorous growl of this sort was 
heard in Boston, immediately the Boston Gas Company began to send 
out statements of gas consumed following the reduction in the gas rate 
there from $1.25 to $1 per 1,000 cubic feet. On the presentation of the 
bills the shout went up from all sides that the reduction was a sham ; 
that, instead of there being any actual relief experienced by a cut of 20 
per cent. in the gas rate, the oppression was greater than ever ; that 
bills were actually higher<instead of lower. In passing, it might be 
here noted that the average consumer, when comparing a current gas 
bill—that is, for the month of January, we will say, when the bills 
naturally ‘‘ reflect ” the occurrence of fairly long nights—has a peculiar 
penchant for selecting the bill that he got for some month the nights of 
which are noted for their brevity rather than for their length. For in- 
stance, he finds that January and July show up pretty well for his side 
of the case, or that December and June are equally fair parallels ; but 
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he would never reverse the trial. That is, if he were anxious, in the 
summer time, to note how the consumption of gas in his household this 
year compared with last year, he would not select June, of 1894, for 
comparison with January of the same year. Not he; he would cer- 
tainly find the right standard in this instance. However, the average 
Boston gas consumer was certain that he was being cheated, and he 
howled so long and so persistently that the Legislature in its might or- 
dered that an investigation be made of the matter. Meantime, the pow- 
der behind that resolution has suffered somewhat from dampness, the 
dampening having been occasioned by the action of the State Board of 
Gas and Electric Light Commissioners, who, some weeks, if not months, 
prior to the action of the Legislature, had been impelled by the unusual 
clamor of the gas consumers to institute an investigation similar to that 
proposed by the law makers. A queer coincidence, too, was that the re- 
sult of their probings was made public, in the shape of their annual re- 
port to the State authorities, only a few days after the adoption by the 
Legislature of the resolution to investigate. The Commissioners found 
as follows : : 

‘‘The Board, deeming it advisable to make still further inquiries, 
asked the Boston Gas Light Company for the following information : 
194 names of possible consumers were selected at random by the Board 
on different streets in the city, and the Boston Gas Light Company was 
requested to give the amount of their gas bills for the six months ending 
February 1, 1894, and at the same time the gas bills of the same houses 
for the same period a year ago. Houses occupied by the same families 
during the two periods were selected. The Company promptly com 
plied with this request. As almost all these accounts were quarterly ac- 
counts, it was obliged to take the six months ending January 1, 1894, 
and compare them with the corresponding six months of the preceding 
year. In 28 cases the bills were found to be larger ; in 144 cases smaller. 
The aggregate of the 28 bills in the first period was $1,143.48, in the sec- 
ond, $1,359.16, an increase of $215.68. The aggregate of the 144 billsin 
the first period was $6,345.37, in the second, $4,620.71, a decrease of 
$1,724.66. Inalarge number of cases, owing to the dwelling houses 
being closed until fall, it was necessary to take the period running from 
7 to 9 months in making the comparison. A further test was made. 
This Company has its territory divided into 9 ledger districts, the division 
line being fixed so as to make the number of meters as nearly equal as 
possible. A list of bills of 135 customers, taking 15 from each district, 
was made by the bookkeepers of the Company, in pursuance of instruc 
tions to take out indiscriminately 15 accounts from each ledger district, 
and the bills of consumers of January, 1893, and 1894, were compared. 
The aggregate of these bills, for January, 1893, was 4,855,900 cubic feet, 
sold for $6,312.67 ; for January, 1894, 4,479,000 cubic feet, for $4,479.90. 
In the business part of the city there was a considerable decrease in the 
amouut of gas consumed.” 

Here are the cold figures which represent the facts, the whole being 
obtained under competent authority, acting without passion or bias. 





THE First LESSON OF THE PHILADELPHIA REDUCTION.—The report 
for February last, submitted by Tax Receiver Taylor, of Philadelphia, 
goes to show, in so far as the statistics relate to the payments for gas in 
that city, that the shrinkage in revenue on that account amounts to 
about 20 per cent., the comparison being made on the amount of gas 
billed for February, 1894, as against February, 1893. It will thus be 
seen that, despite the dull times, the reduction in the gas rate (which 
was $1.50 per 1,000 in February, 1893), to $1 per 1,000, has stimulated 
the demand for gas to a marked degree ; for while the reduction in the 
rate amounted to 33} per cent., the falling off in receipts is returned at 
only 20 per cent. It should further be borne in mind, in attempting to 
figure out the gain in output—we have not been favored with the actual 
figures--that, from the best returns at our command, the average rate 
of falling off in gas sales throughout the country will approximate to 10 
per cent. at the present time, whence under the new conditions in Phila 
delphia the increase cannot be other than marked. 





Notrs.—Councils Committee on Gas, of Philadelphia, after duly con- 
sidering the resolution providing for the purchase by the city of the 
Northern Liberties gas works, which subject had been referred to the 
Committee by Councils, have reported against the proposed purchase. 
——Mr. William Tracy, Supt. of the Leavenworth (Kansas) Light and 
Heating Company, writing under date of the 5th inst., says that although 
there are two electric lighting companies in the city, he is busy putting 
in gas services. The Company will put in a new washer and scrubber 
th's season, and also a bench of sixes.——The question of gas rates at 
Reading, Pa., will be determined at a special meeting of the Consumers 
Gas Company. called for the 17th inst. 


|OFFICIAL REPORT—REVISED BY THE SECRETARY—Continued from 
page 333. | 
TWENTY-FOURTH ANNUAL MEETING, NEW ENGLAND 
ASSOCIATION OF GAS ENGINEERS. 
+ ———<— 


HELD AT Youna's Horst, Boston, Mass., FEB. 21 AND 22, 1894. 








First DAY—AFTERNOON SESSION, 
The Association met at 2:30 P. M. 
ELECTION OF OFFICERS. 


Mr. Stiness, from the Committee on Nomination of Officers, presented 
the following report : 

President—Charles H. Nettleton. 

Vice-Presidents—Charles D. Lamson and Samuel J. Fowler. 

Secretary-and Treasurer—Charles F. Prichard. 

Directors—C. J. R. Humphreys, F. 8. Richardson, W. R. Addicks, 
J. A. Coffin and C. D. Sherman. 

Continuing, Mr. Stiness said : I wish to say that while the Committee 
have deviated a little from the course followed for the last few years, 
they have only returned to the traditions of the fathers, which it is some- 
times well to follow. Mr. Greenough served for two years ; Mr. Cabot 
served for two years ; this Association survived three years with me ; 
Mr. Slater served for two years ; and Col. Stedman two years. We be- 
lieve it is for the best interests of the Association to continue Mr. Nettle- 
ton as President for another year. The Committee are unanimous in 
that recommendation. 

The President— You have heard the report of the Committee. I de- 
sire to say that this is to me unexpected and a surprise. I hoped, for the 
sake of the Association, that my name would be dropped; and I still 
think I must differ very seriously from the report of the Committee. 

On motion of Mr. Neal, the report was accepted ; and, on motion of 
Mr. Stiness, Mr. Neal was appointed a committee to cast the ballot of the 
Association for the election of the officers for the ensuing year, as 
recommended in the report of the Committee. 

Mr. Neal—If there is no objection, I cast the ballot of the Association 
for the election as officers of the gentlemen whose names have been 
read. 

The President— You have heard the act of your Committee in deposit 
iting the vote of the Association, and I declare those whose names have 
just been read elected to the offices of the Association for the ensuing 
year. For myself I thank you sincerely for the honor ; but, as I have 
already said, on your account I regret it very much. We will now hear 
the report of the Committee upon 


THE Errect oF ELEcTRIC RaILwAy RETURN CURRENTS UPoN Gas 
PIPEs, 
by Mr. W. R. Addicks. 

Mr. Addicks—I am very much afraid the members will experience 
some little disappointment with regard to the report of the Committee 
on this subject. I was not aware, until I saw it so stated on the circu- 
lar sent to members by the Secretary, that the Committee was expected 
to report a paper to the Association. As matter of fact, all the Commit- 
tee took certain parts of the work in hand, and probably the other mem- 
bers will be very glad to assist me in showing what investigations have 
been made. Personally, my time has been very much taken up with 
others matters, particularly with the question of ‘‘ Federation,” which I 
have put quite a little work into during the last two or three months, and 
so I have not been able to do justice to thissubject. Itissuch an important 
subject that I think it should be gone into very thoroughly, and by the 
united efforts of all the members of the Association. As far as practical! 
results in the city of Boston are concerned, I fail to find thus far with- 
out the aid of electrica! instruments any bad effects on the mains from 
the electric railway return currents. Last year, at the time Mr. Allyn 
read his paper to you, I sent a number of pieces of pipe, more particu- 
larly laying stress upon a piece of kalamein pipe which was put in at 
the Albany street station. The history of 3 pieces of pipe services at the 
old Hinckley Locomotive Works (now the Allen street station) is as fol- 
lows: A 3-inch pipe was laid, which, in the course of 7 years, gave out; 
that was one of the pieces I sent to the meeting of the Association lasi 
year. Then a piece of kalamein pipe replaced the 3d, but in 9 months it 
was in holes. During those 9 months the electric railway had been in 
use, and one would naturally suppose that that had something to do with 
it. The kalamein pipe was replaced by wrought iron pipe, and from 
that day to this there has been no deterioration in it. On theother hand, 
we do find at the Bay State station the life of the kalamein pipe used in 
connection with the pumping and drippage was about 9 months. So 
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that nothing is proved as to the failure of the kalamein pipe at the Al- 
bany street station. On the contrary, the salt water which is present to 
a greater or less extent in that locality would fully account for the form- 
ing a battery by the covering material of the kalamein pipe and the 
wrought iron pipe. I attribute the deterioration in that case to the 
natural conditions and effect of salt water on the kalamein pipe. Within 
the last 2 or 3 years we discovered accidentally that certain services were 
in very bad condition. The practice, of course, has been to wait for a 
report of a leak from a service ; we bar a great many of the streets—our 
mileage thus barred is about 30 miles; but outside of that the leaks as 
they develop are reported to the office in the usual way. Every winter 
we put down a list of the services which are reported to the Company 
twice as causing trouble from stoppages or from frost, or from the ser- 
vice sagging and water collecting ; we relay all these services the fol- 
lowing year. What was remarkable to me was the fact that out of all 
these services, amounting to 270 yearly, all but 3 or 5 per cent. are 
found leaking. They had holes in them, and were all leaking when dug 
up—showing a very bad condition. Possibly it is purely accidental that 
that should be so, with these services with stoppages in them, and agreat 
many other services may be in the same condition and leaks will be de- 
veloped when we dig them up. I first feared that the electric currents 
were having something to do with these services ; but I think it would 
be jumping at a conclusion to make that statement, as I cannot locate 
avything in Boston that points to the electric currents as affecting the 
mains. I want to say that in an investigation of this kind I doubt very 
much if we will get all the facts from an investigation in New England 
merely. I think it would be a happy idea to refer this matter for in- 
vestigation to the Executive Committees of other Associations, in order 
that there may be concerted action upon this subject. I say this because 
I think our cement joints very largely affect the question ; but I think 
it hardly fair to assume that in lead jointed water pipes the electrical 
effect (they being filled with water continuously) would be identical with 
thaton similar gas pipes, which have no water in them. I hope the sub- 
ject will be continued until the next meeting. As far as my portion of 
the work is concerned I trust you will be able to get alittle more definite 
information than I am now able to put before you. As the other mem- 
bers of the Committee proceeded individually in the investigation 
you will probably get more information from them than I could give you. 

Mr. Stiness—Has the West End Railroad a return circuit to the station ? 

Mr. Addicks—I only know that on Boylston street they connect their 
wires to the poles, but whether they have carried that out throughout 
the city Ido not know. They did connect the wires to their poles and 
have a return wire put in. Whether this was experimental or not I 
cannot say. There is a good deal of information to be obtained from 
the Bell telephone people—I do not care to give it to you in detail, be- 
cause I am trusting to my memory —but I will say (if the members are 
not aware of it) that the telephone company originally laid their con- 
duits, which were cellular in structure, with prepared wood, and laid 
the cables inside ; these cables deteriorated. They replaced those with 
iron pipes, bedded in cement, and putting their cables in those pipes, 
and they were very much astonished to find that their lead cables were 
going in those conduits as well. They overcome that, I believe, by put- 
ting copper wire in the conduit (I do not know the detail), which in some 
way overcame the trouble, so that all the current which came there went 
through that wire instead of going through the cables. 

The President—The Association would like to hear from the other 
members of the Committee, Mr. Learned and Mr. Prichard. 

Mr. W. A. Learned—Perhaps I ought to apologize for our laziness on 
the one side and on account of our lack of knowledge on the other. As 
far as I was concerned, I left it to our friend Mr. Addicks to investigate 
the matter. I called upon Mr. Morse, an electrician at Cambridge, and 
had quite an extended interview with him. He said that at Cambridge 
this question had been looked into very fully, and that there was a 
marked improvement in both the water and gas pipes ; that the West 
End Road had connected the rails with overhead return wires, and had 
also double bonded their rails at the joints; that the welded joint did 
not appear to be a success at Cambridge, although if it had been a suc- 
cess that would probably have solved the question, because there was 
sufficient area or cross section in the rails to have returned the current 
to the station. A method or plan that was gotten up by a prominent 
gas man of St. Louis—of connecting the pipes with plates underground 
with copper wire—was tried. The result was that the plates were eaten 
off by electrolysis, and the plan was not effectual, especially in Cam- 
bridge. In our own city we find a very interesting state of things at 
Newtonville, where there are two electric railways. There is one 
place, of about 300 feet, where there is no return current either by wire 
or rail, but the return is made with the earth connection. We expected 





at that point to have trouble, and it will be iavestigated in the spring. 
There is also another place, at Watertown, where there are no connec- 
tions made with the West End, and Newtonville and Boston Railway. 
I can hardly agree with Mr. Addicks in his statement that this is not. a 
serious matter, as a great many cities and towns have reported trouble. 
I hope we will hear from our friend Col. Spaulding. He had trouble of 
this kind at his own station. I think the time will come when the au- 
thorities in towns, when they give franchises to the different electrical 
railways, will insert some kind of statutory clause whereby there will 
not be over a certain number of volts difference in the earth. By so 
doing they would be compelled to put in larger wires for their return 
current, either underground or overhea]. 

Mr. Addicks—It is sometimes hard to express one’s ideas in speaking 
in this way, and if I have given the impression that I think this ques- 
tion is not a serious one, I wish to remove that impression. On the con- 
trary, I think it is a very serious matter—so serious that I think there 
ought to be a more extended investigation than can be made in New 
England. I simply say that, so far as Boston is concerned, I have not 
been able, without experimenting with electrical instruments, to put my 
hand on anything of practical value which has come before me in the 
Boston situation. 

Mr. Neal—I was sorry not to hear this report of Mr. Addicks. So 
far as concerns the effect of the electric railway return current upon 
gas pipes, I may say I have some pipes here that demonstrate the cer- 
tain effect of the current—I do not know whether when returning into 
the earth, or returning from the earth back to the station. A short time 
ago, when going down Main street, I saw a large crowd assembled, and 
noticed the cars all standing still; also that the horses and teams were 
aJl turning off down another street. Then I saw a wire which was 
jumping around and emitting sparks, and upon inquiry I learned that 
the trolley wire had broken. I saw a large plate glass window broken 
also. Upon inquiry I learned that the trolley wire had parted and fall- 
en, and then began to snap around like a whip. It struck a lamp post, 
the current went through the lamp post, then through the riser into the 
post, then made a mark down the outside of the post, indicating that a 
part of the current must have gone into the riser through the iron post, 
and part of the current down outside of the post, leaving a scratch all 
the way down. Then, when it got down into the earth, it followed 
the riser until it came to the bend, and, not far from the bend, nearly 
under the curbstone, it either went in or out—one way or the other— 
melted away the pipe, and left the impression which you see on this 
specimen which I produce. It did not set anything on fire when this 
current struck the post. 

The President—Mr. Prichard is the third member of the Comunittee. 

Mr. Prichard—As a member of the Committee I sent a communica- 
tion to every member of the Association, and of those who replied at all 
the majority replied that they had had no trouble. One report of 
trouble was from Mr. Neal, and another from Mr. Crafts; but the most 
interesting came from Mr. Jenks, of Woonsocket. As he is present he 
can explain it much better than I can from his letter. The replies 
show that the trouble is not widely spread among our members. 

Mr. Jenks—I did not expect to be called upon to help this Committee 
out in their report, but I will say, because of some information which 
reached me from Cambridge through Superintendent of our Water De- 
partment at home, we thought it best to take time by the forelock. We 
obtained a voltmeter and proceeded to investigate whether or not the 
return current or the escaping current from the rails into the earth 
was going to have any effect upon our pipes. We attached a wire.to 
the iron gas service pipe and interposed a voltmeter between that and 
the lead water service. We found that when acar approached within 
200 or 300 feet of the point where we made the connection, the volt- 
meter would show from 10 to 40 volts. We then interposed an electric 
lamp of 94 volts and it would glow in a cellar dimly lighted, or lighted 
about as this room would be if there were no artificial light in it. That 
was the result in one locality. A mile away from the joint we connected 
up again, but found absolutely no voltage at all. A quarter of a mile 
from that we connected up inthesame manner, and with the same result. 
We then attempted to discover whether the current came in on the iron 
gas pipes or on the lead water service. Wedisconnected from the lead 
water service and left the connection with the iron gas service, running 
a wire from the voltmeter (it still being connected to the gas service) 
down a well probably 60Teet deep, and into the water. There we ob- 
tained the same result as in the first instance. The voltage would run 
up to 40 or 45, at times, and would light this lamp so that it would glow 
at about half candle power. This is about all I know of electrolysis so 
far. We have had no leakage or trouble of any sort, that we can attrj- 
bute to the electric currents, 
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Mr. Allyn—As I fathered the resolution bringing the subject before 
the Association, I ought, perhaps, to add something to what has been 
said. I left the matter last year in the hands of a Committee whom I 
felt confident would do the matter strict justice; and I am sory my 
contidence was misplaced. Thanks to Mr. Morse’s energy and pluck, 
the trouble in Cambridge has been greatly reduced. Mr. Morse took 
very energetic measures to persuade the West End Road to put ina 
very large return wire, and also to double connect the rails together as 
Mr. Learned has said; and Mr. Morse informs me that he finds the 
currents in all parts of the city very materially reduced from what they 
were when I read my paper. I found I think two or three instances of 
electrolysis since the last meeting, and one of which was very peculiar. 
A 14 inch pipe came from the immediate vicinity of the power station 
at East Cambridge. I am informed that the soil underlying the street 
was salt marsh ; and the earth is very moist, being impregnated more or 
less with salt; and I think the conditions were very favorable to the 
action of the current. This 1} inch galvanized service pipe (which I 
believe it was, although the galvanizing was entirely gone) was eaten 
away toa mere shell—it was hardly thicker than a piece of paper—but 
it was coated very thoroughly with what was apparently lead ; and 
it was done as nicely as a new galvanized iron pipe would be 
crated with a zinc coating. I showed it to Mr. Morse who ex- 
plained it in this way—of course, I do not pretend to be an electrician, 
and cannot use his phrases. He said it worked as an ordinary electro- 
plating battery would work ; the probability was that a lead water 
supply pipe was very near this pipe, and the current had transferred 
the lead from the lead pipe to the outside of this iron pipe, thoroughly 
coating it with lead. We had another case of a service eaten com- 
pletely off where there was no possibility of doubt but that it was due to 
the direct action of the trolley current. Last year, when I was prepar 
ing my paper, I called on the electrician of the New England Tele 
phone and Telegraph Company, Mr. J. H. Farnham, and he very 
kindly loaned me the pieces of cable which I had with me at the meet- 
ing, and also gave me a number of other facts with regard to the matter. 
I have taken the liberty of inviting Mr. Farnham to be present here to- 
day. As he has made a very thorough research on this subject, and as 
the Company in whose employ he is has spent a great deal of time and 
money in investigating the matter, I have no doubt he will be able to 
give us many facts which will be very interesting to the members. 

The President—We shall all be pleased to hear from Mr. Farnham. 

Mr. Farnham—I did not come here to speak to you. Knowing that 
the gentleman who has just spoken was interested in the matter, be- 
cause he called on me a year or so ago, and that at the present time I 
am preparing a paper to be read before the Institute of Electrical Engi- 
neers, in New York, I visited him to learn if any new facts were devel- 
oped, as far as his pipes were concerned, which I might add to my paper. 
That led to a knowledge of this meeting, and probably to the invitation 
to be here ; so that I really came to listen and not to talk. Perhaps I 
can give you some few facts which may be of interest. I gather from 
what has been said here to-day there is nothing very definite in the 
minds of those who have spoken as to the real cause, or whether this 
cause does exist to any great extent. I gather that from what has been 
said by your Committee. Perhaps it will be interesting to you if I state 
how we happened to discover the trouble in our cables, and how we 
proved beyond any question that the existing trouble was due to elec- 
trolysis. We found in several manholes that the cables which rested 
on the ground were going to pieces—that they were eaten through. 
This was in the summer of 1891. It occurred to me it was possible that 
electrolysis was doing that business. We have had cables slightly cor- 
roded by imperfectly creosoted wood, and so it was natural at first to at- 
tribute the difficulty to that. But when we found that cables lying at 
the bottom of the manholes, with nothing but street earth about them, 
had gone to pieces more rapidly than in the ducts of the conduit, it oc- 
curred to me that the acid in the wood could not be the reason of the 
corroding. We then took a voltmeter and found, by testing between 
the cable and the earth at the point where the trouble had occurred, 
there was a flow of current from the cable to the ground. We also de- 
termined the amount of current in a similar manner. The effects of 
electrolysis are old—that is, we all know about them, and we know that 
where current passes from a metal to water, or to moist earth, if the 
voltage is sufficient, this corrosion or electrolysis takes place. We found 
in this experiment of ours that this was the direction of the current— 
from the cable to the earth—and that the pressure was 3 or 4 volts, which 
was sufficient to cause the action. We tried two experiments to settle 
beyond any doubt (to those who might have any doubi of the fact) that 
electrolysis was the cause of the corrosion. Taking a barrel of earth 
and placing in the bottom a metal plate—this earth was ordinary street 


earth taken from a ditch which had been dug in the street, with all tie 
impurities that are usually found in it—we placed on top of this one 
piece of lead cable, and it was connected by wire and batteries to tie 
other plate beneath the earth, using the same amount and direction of 
current that we had found in the cable which had been destroyed. \\v/ 
placed right beside this, on top of the earth, another piece of cable wit); 

out any electrical connection. We let the current pass through, and in 
a week’s time it ate nearly through the cable which was connected. s» 
that in a week’s time we had made this second piece of cable precisely 
like that which we had taken out of the manhole, while the adjoining 
piece of cable, right by the side of it, and subject to the same conditions 
except that of electrolysis, was not injured at all and did not show any 
effects. This was a proof, of course, that the current was the cause. Then 
we put into the manhole where we had repaired our cable a short piece 
of cable—placed it on the ground and connected it by wire to the cable 
which had been destroyed. We also placed by theside of that another short 
piece of cable without any wire connection. Ina week or fortnight the 
piece of cable which was connected by wire was destroyed ; the other 
piece was not affected. This, of course, was conclusive proof that the 
current passing through was the cause of the injury. We then had a 
meeting with the railway people—I will say they were very fair in con- 
sidering the matter, and were willing to do anything that could be done 
—but they rather doubted the fact of this current coming from their sys- 
tem ; they thought perhaps it might come from the Edison system, or 
from some other source. To show them this conclusively we made 
electrical measurements all over the city, and found that within a cer- 
tain radius from the power station all the cables and all the pipes were 
negative to the ground, but outsideof this radius they were positive. We 
made tests at the power station at East Cambridge and found the same 
conditions. The explanation of the condition was this: At that time the 
negative pole of the dynamo was placed to the trolley wire, and the 
positive pole to the ground. The railway can be run equally well with 
the current in either direction, but that was the way it was found at that 
time. Now, the current, instead of starting out over the trolley wire, 
was sent in the other direction into the ground and into the rails—the 
rails are the principal conductors—and the current passed out from the 
dyuamo in that direction, up through the car to the trolley line and 
thence back to the dynamo. Now, like all currents, it divided among 
all the conductors that it could find on its way, so a part of the current 
left the rails, passed through the earth, went into the water pipes, gas 
pipes or cables, or any other metal which might be in its path, to a point 
beyond the zero line, near where the power was consumed in the cars ; 
then it returned again to the rails. In other words, it made the cables 
or pipes part of the service as far as it could. That explained the fact 
that in one part of the city the cables and pipes were positive, and in an- 
other part were negative. Outside of the zero or neutral line, which was 
the principal part of the city, we might expect trouble; and this was the 
territory where we really did find trouble. That is, it was there that the 
current would leave the pipes for the ground. These measurements, 
which were carefully mapped out, satisfied all concerned that the source 
of trouble was at the railway power station. The next question was to 
find a remedy. One plan suggested was to connect the cables in the 
manholes where the current was disposed to leave them to ground plates 
in the bottom of the manholes, preferring that the action should take 
place on the plates rather than on the cables. But we found that this 
was not sufficient, and in fact of scarcely any advantage. Whilea por- 
tion of the current would go through these ground plates, other por- 
tions would leave the cables wherever they touched moist ground or 
moist conduits, and there the action would continue. It was suggested 
by the electrician of the railway company that if the current were re- 
versed on the trolley and rails it would bring the dangerous district 
nearer their power house ; it would localize it and bring it within easier 
reach, and where it might be controlled by some means. The current 
was reversed, not only in the Boston power house, but in the East Cam- 
bridge power house, because all the systems working on the same set of 
wires would have to be reversed if one portion were so treated. Then 
we made other measurements and experiments on the cables and pipes, 
and found, as we expected, that the condition was reversed on the cables. 
Those in the central or principal part of the city we were satisfied 
were not exposed to thisdanger, but near the power house they 
were exposed, whereas before the reversal the territory near the stations 
had been the free portion. I understand that the gas pipe, which was 
found in Cambridge near the upper bridge, was eaten off some time ago. 
Now, if that occurred before the change of current on the trolley it is 
easily accounted for, and if no other corrosion has occurred there since 
the change was made, that is also easily accounted for, because the re- 
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then safe now, and transfers the danger to a point nearer the power 
house. After the current was reversed many plans were suggested 
for overcoming the trouble. One was the rapid reversal of the 
railway current so that it would have no time, so to speak, to do 
this damage; another was to insulate the cables; but all of the 
suggested methods were found by experiment and study to be inef- 
fectual or impractical. The plan was finally suggested of running out 
from the Boston power house a very heavy copper wire, about 1 inch in 
diameter, connecting it to all the telephone cables in the dangerous dis- 
trict by copper wire—at the power house this wire was to be connected 
with the ground side of the dynamo, which was then the negative side. 
That wire was expected to work asa pump. ‘That is, when the current 
came back over the cables seeking the dynamos, this wire gave it an op- 
portunity to get back there without its passing into the earth and to the 
rails again. The wire was putin and connected as described, and we 
were glad to find this removed the trouble in this district. The evidence 
of the existence of the trouble or of its removal is this: Make a meas- 
urement by voltmeter between your pipe and the ground immediately 
adjacent; if your pipe is found to be positive to the ground, then it is in 
danger ; if the-pipe is negative to the ground then it is perfectly safe. 
It may indicate danger somewhere else ; because if the current is going 
ou to your pipe at one point it must come off at some other point. If 
we can keep the current from going off of the pipes or cables through 
the wet earth then electrolysis will cease. The large copper wire con- 
nected as mentioned and running to the dynamo, accomplished it so far 
as telephone cables were concerned. From the papers I have seen and 
from some remarks made here to-day, there seems to be a great deal of 
hazy uncertainty as to whether the pipes are in danger or not. This is 
unnecessary. If you have any question about a pipe in a certain local- 
ity, you have only to make a voltmeter test between it and the earth; if 
the pipe is positive to the earth you may know there is danger and that 
the current is passing off from the pipe to the ground. If it is negative 
there is no danger. You want to provide conditions so that it will never 
be positive to the earth ; when you do that your danger ceases. Inci- 
dentally we have measured some water pipes in Boston, and found many 
places where they are still positive to the ground, and, therefore, they 
are in danger. I do not really know how far the remedy has been at- 
tempted so far as the water and gas pipes are concerned. I have com- 
municated with several distant cities in order to gather some facts in re- 
lation to water and gas pipes, and I have prepared photographs (and 
shall have lantern slides made) of several interesting cases. One of the 
photographs received shows three pieces of 6 inch iron water main 
which were entirely corroded through—the holes extending lengthwise 
the pipes. One might put his hand in through the holes, they are so 
large. I have learned of a number of other interesting cases. While 
there is no disposition, I think, on the part uf anyone to unduly cry 
danger, electrolysis of pipes is nevertheless a very important subject. 
If our water mains in large cities are subject to this corrosion and dan- 
ger the matter ought to be taken care of at once, of course. And so 
with your gas pipes. Such pipes being large and thick, it may perhaps 
take years to develop the trouble to the bursting point unless ex- 
amination is made and the remedy applied beforehand. If you wait 
until the trouble begins to show itself and your pipes burst here and 
there, it will be almost too late to apply the remedy ; it will be like 
‘locking the stable door after the horse is stolen.” I thank you, gen- 
tlemen, for your attention. 

Mr. Addicks—Mr. Allyn remarked he thought he had given the mat- 
ter into the hands of a competent Committee and that he was sorry to 
find his confidence was misplaced. I am very glad indeed for the sake 
of the Association that it was previous to coming to the meeting, be- 
cause I wish to move a vote of thanks to Mr. Farnham, on behalf of the 
Committee as well as the Association, for the information he has given us. 

The President—It gives me a great dealof pleasure to put the motion. 
(Carried.) 

Mr. Addicks—May I add one word further. Mr. Neal has given a 
Sample of pipe, and from it I do not think the difficulty is exactly what 
the Committee were appointed to consider. As I understand it, the 
insidious action of electricity of low voltage is the thing we have to 
fear. Gas companies are not apt to realize their troubles as soon as 
water companies, for the reason that, while we have the same thickness 
of pipe, the water presure would develop a fault where gas would not 
develop it. Quite a number of cases such as Mr. Neal has shown you 
have occurred in Boston, but I have not referréd to them because they 
may of course occur at any time, and they occur with the electric light 
lines as well as the trolley. I think I referred to one particular case last 
year, where a trolley pole slipped off the wire on the Dartmouth Street 
bridge and came in contact with the trolley wire and the bridge at the 





same time, short circuiting the current. The electricity was carried 
down through a gas lamp service pipe being taken into a four inch 
main. Just beyond the cement joint, where the spigot on base in the 
bell was, formed a corrugation around the pipe, behind the bell, and 
escaped to the ground at that point, the arc making a hole in the center 
of the pipe. That case was similar to the one spoken of by Mr. Neal. 
The same thing happened at No. 1 Washington Street, where two 
trolley poles entered the ground close together. It was probably caused 
by short circuiting. 

Mr. Taber—I might say that the General Electric Company made a 
very extensive investigation a year ago with reference to the action of 
return currents, and found that it was localized in St. Louis and 
Detroit in its action on gas mains, rather than anywhere else. I attri- 
buted much of it then to the conditions in which the mains were laid. 
Further than that there seems to be the same result arrived at here by 
the Committee, that the action was comparatively small, so far as it 
could be noted on the gas mains. 

Mr. Stiness—Mr. Addicks made a suggestion which I think is worthy 
of consideration. This is, of course, a new subject, and we have only 
known the facts as they exist in ourown New England. Many things 
in connection with it are deserving of fuller consideration. All who 
are running electric cars—and I am running a great many at the pres- 
ent time—are interested in this matter ; and I believe that a fuller inves- 
tigation will show that the difficulty can be obviated. I think it is a 
subject which demands more thought from this Association. I, there- 
fore, move that the Committee be continued, and I hope by next year 
they will be able, as the result of correspondence with other cities, to 
give us correct data with respect to this very important subject. We 
have made tests in our own station directly under the generators, and 
we find a very heavy current. We have not been able to find any 
voltage connected with our gas pipes, but find very heavy amounts of 
voltage and currents in the ground directly under our generators. I 
hope the Committee will be continued, and I believe that next year we 
shall not be ‘‘ surprised,” as my friend Allyn was to-day. 

The President—It is moved and seconded that the committee be con- 
tinued for another year. I trust the Committee will consent to act, 
and will give a very full report at the next meeting. (Carried.) 

Mr. R. R. Smith—I infer, from the remarks of Mr. Farnham, that he 
is preparing an article for publication in some magazine, and is also 
preparing slides for an illustrated lecture to be delivered at some time, 
and somewhere. I would suggest that if such an article is published 
the members of this Association would like to have knowledge of it so 
they can obtain the magazine, or if a lecture is to be delivered that we 
may have the privilege of attending it. 

Mr. Slater, Jr.—If this Committee is to be continued for further in- 
vestigation of this subject I think it would be a most excellent thing in 
carrying out their work to secure, if possible, as suggested by Mr. 
Addicks, the co-operation of other Associations. If, as was suggested 
by Mr. Taber, the action of electricity on pipes has been most noticeable 
in St. Louis and Detroit, and this Committee can secure the co-opera- 
tion of the other Associations, we may be able to draw out a great deal 
of information which otherwise would be lost to us. I hope some action 
will be taken empowering the Committee to correspond with the other 
Associations, through some proper channel, in order that the co- 
operation of the other Associations may be had in the investigation. 

The President—I would suggest to the Committee that they take all 
the means in their power to get all the information that can possibly be 
obtained. 

Mr. Slater, Jr.—I have no doubt they will dothat ; but my point was 
to have them empowered particularly to correspond with other Associa- 
tions, in the name of this Association, in order that the matter may be 
brought more directly to the notice of the other Associations than it 
might be if the Committee corresponded merely as a Committee and 
without any special instruction in that direction. I therefore offer as a 
resolution that the Committee be instructed to bring the matter to the at- 
tention of other Associations and solicit their co operation in the inves- 
tigation. (Carried.) 

The President—Mr. W. E. McKay, of Boston, Mass., will now read 
his paper on 
THE STORAGE AND MEASUREMENT OF ENRICHING OILS. 

By enriching oils, reference is made to petroleum and to petroleum 
distillates. Inflammable, volatile, and valuable, these oils cannot be 
transported and stored without ris« of serious loss and damage, unless 
continual care be allied with good construction. The commerce of to- 
day, by exchanging petroleum in barrel lots, reminds us of the earliest 
system of storage, and a great quantity of oil is still handled in wooden 
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tanks and barrels. At some gas works the shipments arrive in this form. 
The friendly relation between wood and oil is easily intensified into a 
very ardent glow, if the needed match can be arranged ; but always the 
best proceeding is to divorce the oil from every form of wooden vessel, 
however little convenience or cheapness may favor such a separation. 
The present low costs of iron and steel construction make it more easily 
possible to build a storage or supply tank that shal) be time-enduring 
and oil-tight. 

In the oil regions the storage tanks are placed directly upon the 
ground, which has been carefully leveled to receive them. In some 
places the statute law may require certain forms of construction to be 
observed, as that each tank shall be set in a brick or concrete pit or basin 
having a capacity sufficient to hold the contents of the filled tank. Or 
the fire insurance companies may regulate the location of the tanks, and 
prescribe every detail of fitting and construction ; as in Chicago, where 
the oil tanks for boiler fuel must be in underground vaults. Ina gas 
works, to have an oil tank set within a building of brick and iron would 
rob of many terrors the Fourth of July, and every other thunderstorm. 
But the expense of a brick guardhouse is a formidable item. 

Some years ago it was suggested that the oil storage tank could be 
built within the gasholder pit, thus to utilize idle excavation and to 
economize in ground space ; but the necessity must be indeed impera- 
tive which would resort to this plan. It is better to have the tank easily 
aecessible, and to keep watch on the tank and contents, than to bury 
them under the water or under the ground, and then to imagine that the 
danger is buried with them, or even thereby made less grave. If the 
bottom of the tank is to be below the ground level and the water line, 
ascertain how much water will float the tank, that the connections may 
be cared for and not ruptured when the tank is empty. It may cause 
surprise to find an empty oil tank, 40 feet in diameter by 20 feet in 
height, afloat in 3 or 4inches depthof water. The tighter the tank and the 
greater the diameter, the more necessary this precaution. Many tanks are 
set above the ground, on a number of brick piers; here both tanks and 
piers are usually small. If the tank is to be set, without foundation, upon 
the ground, have the surface leveled with much care. If the ground is 
moist and yielding, a layer of clean gravel will be an effective aid. Ina 
soil so soft that, by hand, an iron bar could be sunk through it 10 feet 
without much resistance, it was found that 150 tons of gravel, distrib- 
uted in a rolled layer 9 inches deep, thus covering a space 58 feet square, 
furnished a stable platform for a tank 54 feet in diameter by 32 feet high 
(10,000 barrel tank). The gravel was heavily rolled, while wet, and 
two thicknesses of 2-inch hemlock (tarred, with ends cut to radius of 28 
feet) were laid upon the leveled bed. Exact measurements show that 
this tank has settled very little, and nearly even, under a weight of 
2,000 tons of water and oil. 

The capacity required and the strength of the materials to be used 
make the several dimensions of the tank and of its parts a matter of 
quick computation. But no figuring, however accurate, will satisfac- 
torily build the tank or keep it tight. Have the plates smooth rolled and 
planed beveled before delivery, that every riveted joint may be caulked 
inside and outside. When the plates are received, determine with a 
gauge whether they are of the specified thickness ; and examine all iron 
work for general appearance, lamination, and sand or slag blister. The 
rivet holes in-all plates should come to a neat fit ; the use of the drift- 
pin means a special strain on a rivet which cannot properly fill the rivet 
hole. The time to make an oil tank tight is when it is building, not 
afterwards ; and the detailed inspection of the work, while in progress, 
will often save a possible subsequent loss of time and oil. 

The bottom plates are always light, and they are riveted together with 
the dispatch which means that this part of the tank will be out of sight 
when the tank is filled with oil. When the bottom is tested under a few 
inches of water, preparatory to lowering to bed, insist upon actual tight- 
ness. Boiler makers think that a joint may ‘‘sweat,” and they always 
predict that it will rust tight. Accept no ‘‘sweats.” Let the bottom be 
really tight when lowered to place. In recognition of the utility of a 
working drawing, make sure to have a dimension sketch of the bottom 
of the storage tank before it is filled with oil. (Figure 1.) Show on this 
plan every joint ; it may often locate a bothersome leak. Thetank bot- 
tom should rest evenly on the bed, and the tank walls should be verti- 
cal, deviations set up strains which are so increased when the tank is 
filled as often to cause rupture of the side or bottom plates. Cement 
grouting under an uneven bottom is a successful expedient. An in- 
spector of tank construction, commenting upon an accident which oc- 
curred in Pennsylvania, when the bottom angle iron was fractured and 
the tank shell was torn from the bottom, wrote as follows: ‘The angle 
iron connecting the cylinder or shell to the bottom should be laid out 
with great care, so that it shall lie on the bottom without rocking or 


buckling. The holes in the angle iron and the shell should then be 
drilled instead of punched, and care should be taken to have them co. 
incide without being forced to make them do so by the use of the drift 
pin. When the tank is on its foundations it should have complete coy. 
tact at all points. It would be difficult to construct a large tank with 
an absolutely flat bottom, and hence the necessity of paying careful at- 
tention tothe seating in order that no part shall be left unsupported, so 
as to bring an undue strain on the more rigid portions. Make a firm 
contact by grouting with good cement, or else secure the bottom by 
‘shimming it up. The tankiron or steel should be of good quality, and 
the lower angle iron should be stout.” 

For tightness, two of she most important details of oil tank construc- 
tion are the form of the rivet to be used and the manner of driving the 
rivets. The best rivet is one with a plug head and a swollen neck (lig. 
6.) But a cup head with a swollen neck is nearly as good, and is cheaper 
(Fig. 4) This rivet can easily be started, but the swelled neck requires 
that the rivet be driven with force to bring the head up against the sheet, 
thus the rivet hole in one plate is well filled in a way that uses the full 
strength of the rivet. There is only one good word for cold riveting— 
none but the best material can properly stand it. Rivets of good quality 
should double, when cold, without showing signs of fracture. But this 
rough testing has none of the advantages which follow the shrinking 
and shaping of ahot rivet. The heads, when hot, should stand hammer- 
ing down to less than an eighth of an inch in thickness without crack- 
ing at the edge. Even a hotrivet can be so carelessly driven as to leave 
a leak hole ; the tail should not be loosely mashed against the steel plate, 
but it should be upset and dressed at the same time, making a tightly set 
ring at the bounding line of the rivet (Fig. 4.) Require hot riveting for 
the lower rings of the side plates of the tank ; and use hot riveting else- 
where as much as can be afforded—throughout the tank, if possible. 
Again, the rivet holes must not be punched too far from the edge of the 
plate ; for then, when caulked, the iron will be turned away from the 
other sheet if the rivets are too far back to hold the plates together 
stiffly. Fig. 5 shows some of the faults to be avoided. 

When a tank is built with a flat roof 1t may be fitted to carry a layer 
of water (Fig. 7), making the roof absolutely tight against naphtha 
vapor. The use of the water roof was abandoned some years ago, but 
has recently been revived. It cannot be commended where changes in 
the form of the shell follow upon changes in temperature, or upon va- 
riations in the height of the contained oil ; for, instead of aiding, it may 
detract from the strength and stiffness of the sides, and the frequent 
strains will soon cause the roof to leak, and the use of the water to be 
discontinued. In one refinery I recently noticed several tanks fitted 
with cup roofs, but in not a single instance was any water lying in the 
cup, even the rain water had leaked away or evaporated. 

In the early specifications for the standard storage tank of the United 
Pipe Lines the roof was ‘‘ to be conical, with a rise of 6 feet to the cen- 
ter, and to be covered with light iron, painted on both sides and riveted 
to the top angle iron. The ends of the wooden rafters supporting the 
roof to rest, not on the angle iron, but upon posts placed next to the 
shell of the tank inside.” It is better to have the roof of heavier iron, 
the rafters of iron, and to have the roof plates and rafters securely riv- 
eted together and to the angle iron and the gusset plates around the top 
of the tank. Additional support may be furnished by hollow iron col- 
umns. The storage tanks jn gas works are relatively small, and the de- 
sirability of having the tank, including the roof, entirely tight, 1s great. 
If out-of-doors, every storm on a leaking roof will cause trouble, and 
the value of the crude oil may be depreciated by the formation of the 
emulsion ‘‘ B. 8.” Defective work may be supplemented by pointing 
the roof joints with red lead paste and by using elastic cement on the 
angle iron. (Fig. 8.) 

No cast iron should be used; all manholes, covers, re-enforcing plates 
and flanges should be made of wrought iron or steel throughout. The 
lower manhole should be in the plate next to the one through which the 
discharge pipe passes into the tank. This discharge pipe should be con- 
tinued through the shell by the swing pipe (Figs. 2 and 10), which is a 
guard against loss while filling, and controls the level from which oi! or 
water can be drawn. This swing pipe is raised or lowered by a chain or 
wire rope, one end of which is secured to the pipe and the other to a 
windlass on the roof (Fig. 9). When rope is used it can be passed 
through a stuffing box, to keep the roof gas tight. 

A check valve on the pipe, outside the tank, will sometimes be valua- 
ble. We so found it while unloading an oil barge in a gale ; when the 
hawsers parted the unloading pipe broke. The oil within the storage 
tank was above the level of the swing pipe, but the check valve held the 
tank oil; while the barge pumps continued to throw oil, a thousand 





gallons a minute, into the bay. If a pressure gauge is placed on the 
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discharge pipe to the tank, it may sometimes show an obstructed line— 
as when a valve has been left closed. To read the gauge with accuracy, 
while pumping, check the gauge cock until the vibrations of the arrow 
nearly, but not quite, cease. 

When a discharge pipe is carried to the top of the tank, it should be 
bolted to a flange on the roof, but the pipe should not project through 
the roof (Fig. 2). This is found to lessen the danger of firing the tank 
oil by lightning, as the residue of the bolt will then not so probably 
cross the mixed air and gases over the oil. The valves should be brass 
mounted and should have indicators. There is question as to the utility 
of an inside valve ; if the tank is high and the valve stem is vertical, 
the weight of the valve rod can be taken off the valve stem threads 
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(Fig. 10). In the tank sides, below the oil line, make as few bolt holes 
as possible (Fig. 11). If the tank bottom leaks, a cushion of water will 
save the oil. Of the manholes, or hatches, in the roof, one should be 
above the discharge pipe ; if more than one, the second should be at the 
opposite end of the diameter, to facilitate ventilating the emptied, 
opened tank. When the hatches are fitted with explosion covers (Figs. 


13 and 14), these are supposed to be automatically closed by the falling 
of the covers after the escape of the gases following a violent explosion; 
the air being thus excluded, combustion cannot continue. 

If the tank vent is into the open air (Fig. 10 and 12), it should be 
large enough to permit the easy discharge of oil into the tank at tle 
maximum speed of delivery, with ample allowance for any accidental 
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clogging of the wire gauge vent screen. Tanks with open vents may 
cause local complaints ; and if the tank is exposed, there will be a con- 


stant and considerable loss from evaporation ; besides, there will be 





greater danger from damage by lightning. The ignition of an oil tan 
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being caused by the transit of the spark 
across the vapor mixture, to extinguish 
the fire steam must be turned into the 
vapor space ; or water may be thrown 
from fire nozzles the form of which 


Figure 19 


| similar surface cannot be removed without hacking the steel it- 
| self. It is, then, imperative that a tank shall not only be thoroughly 
| clean but thoroughly dry when cemented or painted. Now a tank in 
| use, Owing to differences of temperature between the air outside and the 
oil inside, is often in a sweat of condensation, or is, at least, sufliciently 
damp to prevent the adhesion of paint. Tanks may be painted, year 
after year, only to find the same cloak of evil at the end of each year. 
If, then, any part of the first protective coat has been put on during a 
damp day when the tank is building, or if any part has not been painted 
at all until after the tank is in use, the mistake can never be fully 
remedied so long as the tank remains in use.” 

The Standard Oil Company paint their tanks with, first, standard red 
paint, second, standard white paint, as many coats applied as may be 
needed. When the storage tank is large and is exposed to the sun, the 
effect of the white paint is very noticeable. Inthe case of one large tank, 
when painted white, we found the loss, during September, by evapora- 
tion, was 40 gallons per diem, in the following year, during September, 
the tank being painted red, lost 90 gallons per diem. 

The storage tank being built, it must be gauged. For this purpose 
and in general, for precise measurements only asteel tape should be used. 
In holding the tape to the surface of the shell, the metal tape-holder 
(figs. 15 and 16) will allow the assistant to pull the tape taut. Opposite 
to the sheets of a gasholder, the rings of the oil tank are numbered from 
the bottom up. Each ring should be measured at the middle line of its 
heighth, the iron gauged, and the net inside diameter thus computed. 
In the most careful measurements, the deviation from the circular form 
where the plates lap is considered, the time, the weather, the tempera- 
ture and the heighth of the contained oils should be recorded (fig. 3). 
A deduction from capacity must be 
made in allowing for internal space 
taken up by deadwood. In large, 
flat-roofed tanks, the interior looks 
like a young forest; the upright wood- 
en posts (to be counted by the score) 
having more cross bracing than a 
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heat of the burning oil. To ward 
against lightning many tanks have 
been supplied with conductor rods, but 
these give little real protection. Ina 
gas works the very safest plan to follow 
is to build the oil tank gas tight, and 
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quickly computed, but it should not be 
holly neglected. In making up the 
c T be 
ma ee table of capacity, each sheet of the tank 
should be indicated by wnderlining. 
The height of the contained oils can 
be determined in many ways. A com- 





to vent it into the gas main. In this 
way no explosive mixture is carried 














in the tank, and the danger of ignition =S— 
is minimized ; moreover, there is no 

offensive odor delivered to the atmos- 

phere, and the vapors of the oils will either be condensed and recovered 
from the gas mains, or they will further enrich the gas, in neither case 
being lost as when discharged into the open air. 

An important feature of the discharge pipe is an oil strainer (Figs. 25 
and 26); experience can determine the suitable form and size. When 
using crude oils we have removed from the strainer shown in the sketch 
handfuls of slimy waste, stones weighing several ounces, and once we 
took from the pipe a billet of bark and wood 4 feet long by 4 inches 
wide, much softened by time and travel, but still unable to accommodate 
itself to a 6 inch double elbow. An oil strainer should have a small 
valve for drawing water from the bottom; for this and for similar 
places a good form of lock cock is shown in Fig. 26. The key can only 
be fitted to the head when the tor of the valve is in line with the corre- 
sponding slot through the cap ; the removal of the twin key leaves the 
valve closed and locked. 

The botton of the tank should be thoroughly painted before lowering 
it to place, the outer sides and roof being always accessible are more 
easily cared for. Within the tank the enricher oil and gases will retard 
the deterioration of the iron. The following concise statement, by a 
naval constructor, respecting the care of steel vessels, is applicable to 
the present case. ‘‘Suppose the bottom to be grouted with cements 
while the sides, top, angle-irons, brackets and rivets are painted with 
red lead. If cement is laid upon damp steel it will simply harden to 
conceal an ever-wet and corroding space, until it disintegrates or scales 
off to show its mischief. If red lead is applied to damp steel it dries 
into a smooth deceptive curtain, behind which there forms a fine rust, 
only to be discovered by tearing away the paint like paper from a damp 
wall. On the other hand, cement on a clean, dry surface of steel will 
remain intact for years, and a coat of good red, lead upon a 
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mon method is bya float indicator, which may be so arranged as to 
allow no escape of gases from the tank ; but this method is not so reli- 
able as others. When the upper manhole can be opened, a wooden 
gauge stick may be used; if clean, its immersion into some oils will show 
the surface line (and so the depth) by a clear cut mark. A modification 
of this method is in the use of a heavy tapered weight lowered to the 
tank bottom (Fig. 17); the surface of the oil is shown by a mark on the 
steel tap attached to the weight. To facilitate such readings the stick or 
tape may be coated with white or colored chalk, or with a strip of non- 
absorbent cloth or paper. The most exact and satisfactory measure- 
ment can be taken by lowering through the roof manhole a plumb bob, 
by a metal tape (Fig. 18). The tip of the bob can be touched to the sur- 
face of the oil within ;},th of a foot. The full depth of the tank being 
known from measurements taken when empty, the difference of tape 
readings gives the heighth or depth of the oils contained. 

On aclosed tank, gauge glasses may be used. All glasses, including 
the topmost, should be connected to the tank at both ends of thé glass, 
so that the vapor pressure will not cause incorrect indications (Fig. 20). 
A metal triangle, with a broad base, makes the oil level easily referable 
to a scale marked upon the tank, 

In measuring the oil for use ia gas making, an apparently simple 
problem is presented. Where the oil is dipped up by revolving cups, 
the rate of turning easily gauges the amount used. Where oil is fed 
directly to the retort, under a constant liquid pressure, the oil meter 
may be placed in the line of piping. It is not essential that a meter 
measurement should agree with a tank statement, but the rate of error 
of a good meter must be constant. Even if the rate of error is large, if 
it does not change it is a good index. The meter registration, for con 
venience, should be in gallons. Whatever form of meter may ke used, 
the pistons or other moving parts should not be made of rubber, it is 
probable that brass is the best material to employ with the higher grades 
of enriching oils. The pleasant experience of some men testifies to the 
accuracy of oil meters; but when a meter runs within two per cent. for 
one month, and without 30 per cent. a few months later, confidence is 
displaced by doubt. 

Some experiments with gauged valves have pointed to the possibility 
of using this simple device where the expense or unreliability of meters 
has made them unavailable. If a standard gate valve can be experi- 
mentally gauged so that under a known oil pressure, against a known 
resistance, a certain valve opening will mean the flow of a definite num- 
ber of gallons within a specified time (Fig. 28). But with use, the spindle 
threads on a gate or globe valve become worn, and the flow of oil may 
be incorrectly indicated. The form of straight-way disc valve shown in 
Figs. 29, 30, 31, 32 and 33is free from this objection ; and, on this valve, 
a graduated arc scale can be used with good results, so long as the discs 
remain tightly seated. Meters have been built for the measurement not 
only of oil but of high pressure steam! With a gauged disc valve we 
have much improved the control of the steam supplied to water gas 
apparatus. 

It is very desirable that the amount of oil entering a carbureter should 
be exactly known. It is easier to use the meter instead of the gas mak- 
er’s eye to measure the amount of oil required per run on a water gas 
apparatus. When the make of a single gas machine can be told off from 
a station meter, the oil schedule can be quickly arranged. Thus, sup- 
pose that the candle power remains constant, and that 4 gallons of oil 
per 1,000 cubic feet of gas are being used ; then, if the metered make per 
run is as shown in Col. II., the oil to be used per run would be as shown 
in Col. ILI.: 








I. Il. ° | Iv. 





Run of the 


Cleaning. Gas Made. 


Run of the 
Oil Used. | Cleaning. 





12,000 cubic feet. 


48 gallons. 1st. 

40 we 2d. 
3d. 
4th. 
5th. 
6th. 
7th. 
8th. 
9th. 

10th. 





87,000 cubic feet. 348 gallons. 





Av. per run.. 8,700 cubic feet. 34.8 gallons. 














Any gradual or other change in the condition of the apparatus, due 


to long service or to change of season, etc., can, when the station meter |. 





is unavailable, be accommodated by per cent. reductions in the schedule. 

Of course, from a single trial it cannot be deduced that a machine will 

uniformly make proportional amounts ; but, in the aboveschedule, from 

the averages of the gas and oil it appears that if 34.8 gallons of oil were 

fed to every run, the candle power of the 12,000 cubic feet from the first’ 
run would be nearly half the candle power of the 6,000 cubic feet of the 
last run. Moreover, the variation in the heats attained would be ex- 

cessive. It is, then, a real question as to whether the gas maker should, 

or should not, supplement the training of his experience by the employ- 

ment of an arbitrary oil schedule. 

To take samples of oil from any depth, or to search a tank for water, 
‘* oil thieves” are used. These are small cylinders of metal or of glass, 
with valves at the base, by which the oil or water is admitted and re- 
tained. Control of the apparatus is given by separate lines attached to 
the valve stem and to the casing ; an attached thermometer gives the 
temperature of the sample. In one of the two forms shown (Fig. 22) the 
thief is closed until opened for taking the sample; in the other form 
(Figs. 23 and 24) the cylinder remains open until the requisite depth is 
reached. The last method indicates the true amount of water; in the 
first method the raising of the valve creates asuction which may show 
more depth of water than really lies on the tank bottom. 

In the laboratory measurement of enriching vils a sample is tested 
with a Beaume hydrometer. To correctly measure the density of the 
oil, the sample should be brought to a standard temperature (this is 
usually 60° F.) before the hydrometer is read. Where the temperature 
of the oil cannot be controlled, allowance must be made for the devia- 
tion from the standard, as the oil expands with a rise, and contracts 
with a fall of temperature ; but not all oils change equally in bulk at 
the same temperature, nor does tlhe same oil change equally in bulk for 
equal changes of heat at different temperatures. 

On a standard absolute hydrometer, which indicates uniform changes 
of specific gravity, the scale divisions are not equal, but they increase in 
length as the hydrometer is immersed (Fig. 21). This follows from the 
principle in hydrostatics that when a body floats in a liquid : 

The part immersed : the whole length : : sp. gr. body : sp. gr. liquid. 
Then (see Fig. 21) if h denote the specific gravity of the hydrometer, and 
if rq, gp, ete., denote equal changes of specific gravity represented by x, 
the following equations result : 

qG:rG::h:h+a 

pG:rG::h:h + 2a 

nG:7rG::h:h+ 3a 
let h = 10a, and leth x rG = s, then 


of 
lla = 12a 


8 a — 
a ~ ia ~ 186°?" 
therefore, gp is greater than pn, and similarly throughout the scale. 

But in the Beaume hydrometer the scale divisions are equal. The 
graduation of the instrument differs according to its use in liquids lighter 
or heavier than water. For liquids heavier than water (see Fig. 21) it 
sinks in water nearly to the top of the stem, toa point ¢, marked zero. 
The instrument is then immersed in a solution of 15 parts of salt in 85 
parts of water; here it stands at the point f, which is marked 15. The 
distance tf is then divided into 15 equal parts, and the graduation is con- 
tinued to the bottom of the stem. The external diameter of the stem is 
regular ; the stem is hollow, and the scale may be marked on a paper 
inside the stem. 

For liquids lighter than water, Beaume took for zero the point to 
which the apparatus sank in a solution of 10 parts of salt in 90 of water, 
and for 10° he took the level in distilled water. This distance is divided 
into 10°, and the division continued to the top of the stem. 

Here, then, we have an instrument which has two different zero 
points between which there is no sensible relation ; and we have a scale 
of which each scale represents a change in density different from every 
other degree. That is, the change in specific gravity of 1° Beaume from 
20° to 21° is not the same as the change of 1° Beaume from 80° to 81°. 
It is unfortunate that the scale thus devised ever cameintosuch general 
use, for the only thing to commend it is its easy construction. It is said 
that the Beaume hydrometer is useful for making mixtures in given 
proportions. Suppose we mix equal portions of oils, one having a dens- 
ity of 10° Beaume (lighter than water) and the other having a density of 
80°. What will be the specific gravity of this mixture? Will it be 


80 + 10 — 450% or will it be 2° = 35°? Asa matter of fact, it will 


2 2 


and qG — pG= 


pG—nG= 
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be neither, but will be about 38° Beaume. 
Asone result of the easy manufacture of 
this hydrometer, the specific gravities 
represented by the degrees do not always 
agree; the English scale, as given by 
Newbigging, differing from the petroleum 
scale prepared by the Department of the 
Interior of the United States. 

Along with the beautiful simplicity of 
the Metric System, the French have foisted 
upon us a most illogical and irrational oil 
gauge. And in these days, when every- 
thing is standard, even to the oil itself, it 
is to be hoped that good fortune or good 
judgment will substitute a simple and 
sensible hydrometer in the place of this 
complex, arbitrary and conventional in- 
strument. 

In conclusion, in the preparation of this 
paper I have received special information 
from so many sources that I refrain from introducing the long list of 
the names of the persons to whom I am indebted. 
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Discussion. 
The President—You have heard a very able paper, and I trust there 
will be a full and vigorous discussion, It is like all the papers Mr. 
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McKay has favored us with in the past— 
complete. 

Mr.Shelton—I think the paper asa whole 
is certainly complete, and there are two 
questions I would like to ask. In touch- 
ing on foundations, Mr. McKay speaks 
of leveling off the ground, and alsospeaks 
in other places of using a bed of gravel. 
He seems to have stopped there, making 
no reference to a concrete foundation, 
which is a very common practice. In his 
judgment, on fair grounds (or ground 
that is only partially fair) is a gravel 
foundation all sufficient, and would he 
consider a concrete foundation an un- 
necessary expense? The second question 
is why he considers cast iron manholes 
objectionable ? He made the statement 
that nothing but wrought iron should be 
used. It seems to me that solid cast iron 
manholes are sufficient for all practical purposes. If I am mistaken 
I would like to have the reason pointed out. 

Mr. McKay—With reference to foundations, the instance I cited was 
one in which, in a tank 54 feet in diameter, we had 2,000 tons of liquid 
stored at one time, and over the area it caused no appreciable settle- 
ment. That tank stood on a foundation of graval, heavily rolled, 
covered with wood and leveled up. I think, if the conditions of the 
ground are not going to be disturbed, it is not always necessary to put 
in any concrete, even to level up the tank bottom. In fact, sometimes, 
the tank may have its walls moved from the vertical as much as { 
of an inch to the foot, and the wall not be ruptured, even with 
ordinary workmanship. The Boston Company recently constructed 
some tanks, which had the concrete foundation to which Mr. Shelton 
refers, and which were here necessary, as the tanks are in the heart of 
the city, and as the foundations and basins are to hold in any oil which 
might flow out from the tank. This introduces another consideration, 
to prevent the escape of oil not only from the tank, but also from the 
brick and concrete basin. With reference to the use of cast iron, | 
think, as a matter of general construction, the tendency of builders now 
is to abandon cast iron, not only on the score of price, but also on the 
score of strength, and on the ground that if we use steel it is not so 
liable to be ruptured with sudden strain or change of temperature, as is 
sometimes the case with cast iron. I believe it is a fact that steel of ex- 
cellent quality and of far greater structural strength than cast iron ever 
had, can now be produced at a price very much below the cost of good 
castiron. Further, steel has advantages of strength and elasticity ex- 
ceeding those of cast iron, and has none of the disadvantages of the 
latter. In the case of manholes, the plate bottom of large iron tanks, 
etc., the cast iron may not have a true surface conforming to the shape 
of the circle of the tank, but the wrought iron must be fitted to the man- 
hole plate. Then if rivets are driven hot, and the manhole plate is very 
tight, when any change of temperature occurs there is a new strain al! 
over the manhole plate, and the cast 1ron will not vary in the same way 


\BOTTom OF 
Dise- vALWWE 


~\that the wrought iron tank has varied. Also, if an accident should 


vccur, such as a heavy falling body striking the manhole with consid- 
erable force, it might crack it; and, of course, a ruptured manhole 
plate at the bottom of a big oil tank i in a populous district might be a 
very serious matter, 
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\ir. Shelton--Of course, it is all very true that the general tendency 
is towards wrought instead of cast iron. My question, however, is one 
of specific application and not of generalization. My question is, 
whether for oil tank purposes a wrought iron manhole is superior to 
cast iron? I am not yet convinced that it is; for I do not see why heavy 
castings cannot be attached satisfactorily to resist all ordinary strains, 
and sometimes even tremendous concussions, to a satisfactory degree. 
If it were not so we would have to change all our present methods in- 
volving all castings on shell work. The strains are very light--the 
facing can be made perfectly true by machine work, and I should think 
that at a less expense, it could be made perfectly tight—which is so 
essential for oil storage. It does seem to me that well made cast iron 
mavholes or for cover is all sufficient for the purpose. My point in re- 
spect to foundations was to ascertain from Mr. McKay whether, from 
his study of the subject, he considers that ina majority of cases a gravel 
foundation is sufficient, and whether it is only in exceptional cases that 
he would go to the expense of putting in concrete foundation. I should 
judge from the instance he cites that gravel would be very satisfactory 
in sustaining that pressure; but I know that many companies have put 
in concrete foundations; and if it has been unnecessary it is well to 
know the fact in order that we may save the expense in future. 

Mr. Allyn—Mr. Shelton has brought out the same idea I was going to 
advance, whether, if it was necessary to go to the expense of putting in 
a bed of 8 or 10 inches of gravel, it would not be economical in the end 
to go a little further and convert that gravel into concrete, and thus 
make a bed which would be almost perfect. It seems to me if it is nec- 
essary to go to the expense of putting in such a deep bed of gravel as he 
speaks of, then the additional expense of converting that into concrete 
would be an economical outlay. 

Mr. Addicas—I think in respect of foundations it is a matter of loca- 
tion. The case which Mr. McKay cited was first of all a question of ex- 
pense. I must agree with him with regard to using gravel without ce- 
ment, because I think, in a yielding foundation, it is very necessary that 
the foundation should yield throughout, and as nearly as possible uni- 
formly in all parts. The foundation referred to by Mr. McKay was in 
made ground, and it was filled in within three years, I think. Regard- 
ing concrete under the tank, as far as I am concerned, it is a matter 
somewhat of sentiment—and more the sentiment of other people than 
my own. I think it is a question depending on the location of the tank 
as regards the district in which the tank is placed. We have not yet 
heard from Mr. Wood on the subject. I know he has had a great deal 
of experience in that direction, and hope the President will call upon 
him, particularly with regard to concreting or cementing the bottom of 
tanks. I know he has had experience in that, and was very skillful in 
grouting under tanks. 

Mr. Wood—Under three of our storage tanks we have 2 feet of con- 
crete, practically—Portland cement concrete at that; and the tank itself 
is surrounded by a 2 foot wall laid in Portland cement. Under the con- 
ditions existing there, considering the location of the tanks, I do not 
think a cent of the money that was put in was wasted. The whole ques- 
tion, as a distinguished gentleman said of the tariff, is a ‘‘]ocal issue ;” 
it is a question for each man to decide for himself. There are many 
things to be said in favor of a yielding foundation where the load is 
properly distributed and where settlement is anticipated. In placing a 
tank on a concrete foundation care should be taken to see that the ce- 
ment is not too hard before the tank is lowered to its bed, and that the 
top layer on which the tank 1s to rest should be of such consistency that 
at the tine the tank is bedded the rivets themselves will bed, so that the 
tank will not rest on a hard, unyielding bed of concrete on the heads of 
the rivets. You can all see the reason for that without explanation. 

Mr. Allyn—I have understood that the Brookline Company used 
rather a novel method of putting in a foundation of concrete in com- 
bination with piles, on which some of the machinery is located. As it 
was rather a new method to me, and perhaps might be to other members, 
possibly Dr. Amory can explain it to the Association. 

Dr. Amory—I hardly think that would apply to a structure of the 
kind, since it was more intended for an engine support and to withstand 
the side thrust and jar of machinery. The foundation was constructed 
by driving piles at an angle and filling in with grouting—<driving the 
piles at an angle, with the vertical piles first driven, so as to support the 
side thrust and spread out the strain. The piles themselves were filled 
in with small rock or grouting, and then a concrete surface was put on 
top of that. I do not know whether that would apply to a case of the 
kind under consideration. 

Mr. Neal—From something that Mr. McKay said in his paper with 
regard to the hydrometerI should judge he doubted the accuracy of that 
instrument. Isthatso? I was trying to find one to test the specific 





gravity of naphtha which I began to think was not quite up to the mark. 
It may be above or it may be below it. Is there any accurate hydro- 
meter that can be used ? 

Mr. McKay—The best way is to use one particular instrument to test 
similar oils with right along, or else to test different oils with it in the 
same place and under the same conditions. It seems to me not a sensible 
proceeding to use a Beaume hydrometer, because for oil which has a 
specific gravity of 80° Beaume, the actual equivalent of the scale division 
is only .0032 ; whereas for oil of the specific gravity of tar or water, the 
actual equivalent of the scale division is .007. Then you are using the 
same stem division in testing different grades of oil. How much better 
it is to use an instrument which will show even changes of actual speci- 
fic gravity all the way through. 

Mr. Neal—Between 60° and 70° ? 

Mr. McKay—No two people graduate these instruments alike. They 
are graduated by a solution of salt in water. The temperature at which 
it is graduated may change the whole scale. The specific gravity of 58° 
on this table (which is the standard of the United States for petroleum) 
is the same as the sp. gr. of 60° on the table given by Newbigging. 
What is the use of cavilling about 2° Beaume difference on a rough test 
when even those scales do not agree? In reply to Mr. Shelton's question 
respecting manholes, another disadvantage in the use of cast iron is that 
leaks in cast iron manholes cannot be so easily made tight by caulking 
as with steel or wrought iron. Cast iron cannot be driven up against 
metal in the same way as a softer or more elastic metal. 

Mr. Shelton—But perhaps you can drive up the soft or elastic metal 
against cast iron in the first place? 

Mr. McKay—Where will it be? 

Mr. Shelton—Inside. 

Mr. McKay—But you cannot get into it when the oil is in the tank. 
You have to empty it before you can make the repairs. 

Mr. Lamson—Where is there any advantage in favor of cast iron ? 

Mr. Shelton—It would seem to me that you have a more satisfactory 
shape in the first place, and that it would be cheaper to work out a satis- 
factory pattern for a manhole of cast iron than of steel. You do not 
want it any bigger than you have to have it. You do not want it square. 
If you start to make an ellipse it is easy to bend the piece of steel to fit 
the circumference, but to shape out the ellipse or oval is expensive. I 
never understood there was any special difficulty in fitting heavy cast- 
ings to wrought iron. It is a common thing, and you can rivet and 
caulk entirely tight. I agree that steel is thoroughly good, but think 
also that the practice with cast iron is thoroughly good, and so I fail to 
see any advantage in the other. We have our patterns; we have the 
exact shapes ; we can make all tight in the first place ; and, therefore, 
I can see no advantage to be gained by changing the present practice to 
using wrought iron or steel. I have no special interest in the matter. 

Mr. Addicks—For the satisfaction of some members who are advocates 
of both sides of the question, I will say that in the tanks Mr. Wood 
speaks of we left the manholes out altogether ; that may satisfy the re- 
mainder. 

Mr. Rowland—I do not know that I can add anything to what has 
been already said. I think it is a case where you pay your money and 
take your choice. There is no difficulty in making them tight either 
way. 

Mr. Allyn—I would like to ask Mr. Rowland whether he does not 
think in practice there would be some danger in caulking the joint on 
both the inside and outside ; and whether he would not give itone good 
caulking on one side and take his chance of its being tight; 
whether there would not be danger in the second caulking of starting 
the first one ? 

Mr. Rowland—That would depend somewhat upon how it was 
caulked in the first place. If at first caulked properly there is no 
trouble about recaulking. If it is overcaulked originally you might 
start the joints on recaulking. Of course, if you have steel or wrought 
iron manhole plates you could always recaulk and upset the iron or 
steel at any time. There is no trouble about making it tight if it is good 
material. Steel or wrought iron will stand more caulking than cast 
iron ; but I do not know that we have ever had any trouble in making 
them either way. 

Mr. Allyn—What is your usual custom ? 

Mr. Rowland—We generally use cast iron. Probably most members 
are well aware that boilers, and especially the domeheads, in the past 
years have been made of cast iron, and still are to some extent ; and 
even with the enormous pressure they carry in a boiler, as against an 
oil tank, they have never given much trouble, except possibly from 
cracking; never from leaking around the joints. The pressure there is, 
of course, very much greater than is carried on oil tanks. 
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Mr Wood—I have been asked why the concrete bottom I spoke of 
was made so heavy. I neglected to state that the tanks that bursted 
were located so that they were almost practically at tide water level, 
with the possibility of being below tide water at every high tide; and 
that extra and unusual thickness was on account of the possible outside 
pressure on the bottom of the concreté foundation. 

Mr. Neal—I move the thanks of the Association be tendered to Mr. 
McKay for his very able and interesting paper. (Carried.) - 

Adjourned to Thursday, February 22d, 1894, at 9:30 a. M. 

(To be continued.) 








[OFFICIAL SYNOPSIS, PREPARED BY THE SECRETARY. | 
FIRST ANNUAL MEETING, MICHIGAN GAS ASSOCIATION. 
———<= 
HELD aT THE Morton, GRAND Rapips, FeBruary 21, 1894. 


First DAayY—MORNING SESSION. 


The Michigan Gas Association held its first annual meeting at The Mor- 
ton, Grand Rapids, February 21, 1894. The meeting was called to order 
at 9:30 a.m. by the President, Sedgwick Dean, of Ann Arbor, 


ROLL CALL. 
The following members were in attendance : 


Dean, 8., Ann Arbor, Mich. Howden, J. J., Muskegon, Mich. 
Douglas, H.W., Ann Arbor, Mich. Hyde, H. H., Saginaw, Mich. 
Eaton, W. M., Jackson, Mich. Morton, J.S., Benton Harbor, Mich. 
Edick, C,M., Benton Harbor, Mich. Raynor, C. H., Adrian, Mich. 
Emlaw, A. J.,Grand Haven, Mich. Walbridge, H. D., Grand Rapids, 
Gallagher, E. F., Ionia, Mich. Mich. 
Gilbert, T. D., Grand Rapids, Mich. Walker, J., Port Huron, Mich. 
ReEPporT OF EXECUTIVE COMMITTEE. 

Secretary Hyde submitted the following report of the Executive Com- 
mittee : 

The Executive Committee reported the following papers to be read at 
the first annual meeting : 

‘** How to Hold our Present Business and Gain New,” by E. F. Galla- 
gher, Ionia ; ‘‘ The Effect of Electric Currents on Gas Pipes,” by Hen- 
ry W. Douglas, Ann Arbor; ‘‘The Scope and Aims of the Michigan 
Association,” by Henry D. Walbridge, Grand Rapids. 

The second item was the appointment of Messrs. C. H, Raynor, W. M. 
Eaton and H. D. Walbridge as the Committee on Nominations. 

The third item was a recommendation concerning several minor 
changes to the Constitution and the following amendment : 

‘** That Section 22 be so amended that, by a majority vote of the Exec- 
utive Committee, a vote of the Association may be taken by mail, and 
the Secretary is hereby authorized to enter the result of such vote upon 
his Journal as the decision of the Association upon the subject voted 
upon.” 

The fourth item was: This Committee having received a number of 
requests for stenographic reports of this meeting, recommends that the 
Secretary be instructed to furnish, free of charge to the three Gas Jour 
nals, a type written synopsis of the proceedings of the meeting. 

The fifth item was the recommendation— 

To Honorary Membership: E. C. Brown, New York. 

To Active Membership: E. W. Pike, Chicago ; B. O. Tippy, Grand 
Rapids ; F. J. Howden, Muskegon. 

To Associate Membership: H. D. Harper, Chicago ; Geo. E. Harris, 
Chicago ; P. 8. Dickey, Chicago ; Alten S. Miller, Chicago ; John Dell, 
St. Louis. 

On motion, the report of the Executive Committee was adopted by 
items ; the fourth item being amended by adding: ‘‘And the President’s 
address be published in full.” 

The Secretary read the following annual report of Secretary and 
Treasurer, which was, on motion accepted : 

Present number of honorary members 
Present number of active members. 
Present number of associate members 
FINANCIAL REPORT. 
Receipts. 
Received from initiation fees and dues 


Total receipts 

Expenditures. 
Printing and stationery 
Office supplies 


Total expenditures 
Cash on hand 
00 


—— 67 
Respectfully submitted, Henry H. Hyps, Sec’y and Treas, 





The President appointed H. W. Douglas, J. J. Howden and Jos, 
Walker a committee for the selection of the place for holding the next 
meeting. 

PRESIDENT’S ADDRESS. 

Mr. Dean then read to the Association the following President’s A ‘i- 
dress : 

The old adage that ‘‘ there’s nothing new under the sun” is being dis 
proved every day. Something new in every walk of life, in every branc); 
of business, is as common asthe succession of day and night. The man 
of to-day, to be anything, must be original. The development of the 
unknown on new and applications of the known have wrought great 
changes in every businesss, perhaps greater in gas making than most 
appreciate. 

Contrast the surroundings of our business 30 years ago with those of 
today. Then 12 to 15 candle gas, $4 to $6 per 1,000 price ; sperm and 
tallow candles ; lard and fish oil, at from $1.25 to $1.50 per gallon as 
competitors ; now 20 to 35-candle gas, 75 cents to $1.50 per 1,000 the 
price ; electricity at cost or less ; 6 to 10 cent carbon oil, with lamps giv- 
ing the finest quality of light as competitors. 

Such changed conditions are hard to realize, and seemingly would 
have annihilated the business; but, thanks to new appliances, new 
methods and new energy, the business has not only withstood the re- 
duction in price, the increased cost of greater illumimating power and 
the new competition, but to-day is healthy, prosperous, growing. That 
the knowledge, the skill and the business tact of the individual which 
have made these results possible nay become the common property of 
the business, is the object and end of this Association. 

We read many articles on the probable stability of the gas business, 
which, translated into plain English, mean, has the worst im the way of 
competition been reached, or has the future something in that line yet in 
store for us? Occasionally a writer consoles the gas man by kindly as- 
suring him that gas will not be abandoned absolutely, but even if it 
should be superseded as an illuminant, it will still be used for fuel, and 
closes with good advice about making very low prices for fuel pur- 
poses. 

Let us examine this subject. I assert, without fear of contradiction, 
that carbon oil has been and is to day the strongest competitor of gas. 
This statement being true, the question to be determined is: “ Is it 
probable that there will be further improvement in lamps, which will 
greatly increase their illuminating power?’ Next: ‘Will the price of 
oil to the consumer be lower than it is at the present time ?” 

To the first query, I say that central draft lamps, of the class of the 
Rochester, the Yale and the Miller, as far as light giving capacity is 
concerned, have remained stationary for the past three years. During 
this period they have been simplified in regard to wicking arrangement, 
and somewhat bettered in combustion, and lowered in price to the ex- 
tent of 50 per cent., so that it is fair to assume that they have reached 
their maximum efficiency in light and their minimum in price. 

Next, as to price of oil. Oil is retailed from 5 to 10 cents per gallon 
in a large part of Michigan. At this price it does not net the refiner to 
exceed 3 cents per gallon at his refinery. From this must be taken the 
expense of refining and the cost of the crude oil. From these facts it is 
safe to conclude that our greatest competitor has done its utmost. Next, 
electric light ; what may be expected from it, except for special pur- 
poses? Where expense is considered, 22 candle gas is in the lead both 
as to light and cost. The accumulator will doubtess improve the incan- 
descent light and somewhat cheapen it. When it is considered that 
electricity is a transformed energy, the coal under the boiler and water 
on the wheel being the initial, it is easily understood that the ability to 
cheapen it depends upon the possibility of lessening the cost of power 
and loss in transmission. The net earnings of electric plants in our 
State demonstrate that further reductions for electric currents, for either 
light or power, are impossible, and, unless dividends are to be dispensed 
with, there is a good prospect for an advance in price of electricity for 
both purposes. 

As a counter-irritant and,educator in the matter of large bills, it has 
been of great service to the gas business and, so far as facts that are ob- 
tainable by ordinary mortals go, we may conclude its worst competition 
has beev felt. If, however; the predictions of enthusiastic inventors are 
to be believed, electricity will ere long be produced direct from coal 
without intervention of machinery. Vision will be possible through 4 
wire, unexpressed thoughts will be registered. Should these things 
come to pass it is conceded that silent profanity and sundry other things 
will receive a check, and that this world will become so negrly like the 
old Garden of Eden that gas men will throw gas machinery overboar( 
and go into the Eden business. . 

The Welsbach burner, as now constructed, removes two just causes 
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of complaint—namely, smoke and heat. The smoke is removed entirely ; 
‘he heat reduced four times. The burner is more than a competitor for 
the incandescent electric light, giving from 1} to 3 times as much light 
at less cost ; it furnishes drygoods and clothing stores with light which 
shows color perfectly. The durability of the mantle is greatly increased 
by careful adjustment and tempering it, when first placing it on the 
burner. Do not think that anybody can place these burners, and send 
a boy to do the work, but send the most skillful and observing man in 
youremploy. This burner will, with gas at $1.50 per 1,000, light a 
given space for less money than oil at 10 cents per gallon. All gas 
companies should push the sale of the burner. While it will undoubt- 
edly reduce the gas bills more than half, it will increase the number of 
consumers. This is to the interest of the business. “Another advantage 
of this burner is that its efficiency is not affected by varying pressure. 

The use of gas for power on street cars is fast passing the experimen- 
tal period. The prospects of ultimate and complete success are bright. 
This mode of operating street cars differs in one respect from all other 
known systems—namely, the cost for power ceases when the car stops. 
It also reduces materially the cost of construction and maintenance, by 
making horses, stables, power houses, cable channels and cables, trolley 
wires and poles unnecessary. The cost of the car will not greatly ex- 
ceed that of the large sized electric. 

A tram line operated in Dresden uses the gas at 6 atmospheres pres- 
sure from cylinders under the car, from which it is taken at the same 
pressure to two 7 horse power motors. It is stated that the car stops 
and starts easily and reliably. That when the price of gas is 4s. 6d. per 
1,000 the cost of operating is 3d. per train mile. 

A commission in London ‘‘on smoke prevention and pertect combus- 
tion” arrives at the following conclusion: First, that all gas heating 
stoves should be properly connected with a chimney; second, that the 
burners should be separate and each have a lock ; third, that the radiant 
heat is most desirable ; fourth, that some form of clay fuel is best. 

This report is very exhaustive, and to my mind demonstrates that a 
large number of the heating stoves now on our market are useless for 
the purposes for which they are constructed. I suggest a careful read- 
ing of the report. 

Recent changes in gas engines have greatly improved them. Mana- 
gers who are familiar only with those in vogue years ago are advised to 
look up recent forms which are giving more satisfactory results than 
were attained heretofore. There is a great field for the sale of gas en- 
gines in this State. Hundreds of upright boilers and engines, varying 
from 2 to 25 horse power, could be protitably replaced by gas engines. 
The new competition in their manufacture is sure to reduce their cost. 
Now, let the gas companies by common consent make a price for gas 
used in gas engines that is based on the principle of future profit, aris- 
ing from greatly increased output, and the wisdom of the plan will soon 
be proven by its results. 

It is with a degree of hesitation that I ask attention to the usual way 
of selling gas. The one price system ; one price to all sounds fair, just 
fits the mouth of the office-holding patriot whose only anxiety in life is 
to guard the dear, poor man against bloated monopoly. Is a good text 
for the agitator or editor ; but is it just? Is it in accord with the rule 
governing the business of the world? The purchaser of 1,000 tons of 
coal does not pay the same price per ton as he who buys one ton. The 
same is true of every commodity. The railroad makes the carload the 
unit of equality in freight; the sugar trust, 100 barrels of sugar ; the 
miller, 125 barrels of flour. Here we find that by common consent the 
business of the world is done upon the principle that quantity enters in- 
to and is one of the prime factors in determining price. The practice is 
so universal that to deny that it is just and right is to condemn the fore- 
most men of all ages. If universally true, why not apply the same 
principle to the sale of gas, and say that the quantity shall, within cer 
tain equitable limits, enter into and be a cause for making different 
prices for gas. Our motto would then be, ‘‘ The same price to all using 
like quantities.” I am aware that the claim is made that gas companies 
enjoy certain corporate rights coming from the community, as a whole, 
which entitle the said community to equal terms for gas. This I deny, 
because a gas company pays its proper proportion for maintaining gov- 
ernment the same as any other citizen does upon the property of which 
it holds a fee ; also pays a large personal tax for pipes in the street, and 
at the same time saves the community harmless from all charges accru 
ing from its occupation of the streets. And by thus doing has fully 
compensated the community for the uses of the same. In fact, the gas 
company is upon the same basis as the merchant, and the community 
has as much and no more right to demand that he shall sell his goods 
at one price without regard to quantity as it has to demand that a gas 
company shall place a consumer who burns 1,000 feet per month on the 





same footing as to price as he who burns 20,000 feet in the same time. 
To illustrate: Suppose by common agreement a yearly consumption 
of 20,000 cubic feet should be adopted as the unit of yearly gas bills, this 
amount would be sold at the various prices fixed by individual compan- 
ies according to the cost of material and amount of output. Then would 
follow a series of discounts, increasing as to consumption aud diminish- 
ing as to amount ; say, for 20,000 the unit, the price would be $1.60 per 
1,000 without discount ; for 40,000, annual consumption, a discount of 
10 cents per 1,000; for 80,000 annual consumption, a discount of 15 
cents per 1,000 ; for 130,000 annual consumption, a discount of 20 cents 
per 1,000 ; for 175,000 annual consumption, a discount of 23 cents per 
1,000, and so on, till the largest consumer was covered. This discount 
to be contingent upon the prompt payment of monthly bills as presented 
and to be paid by the secretary, giving a check on the treasurer, payable 
to the order of the consumer. All discounts to be paid between the 
10th and 20th of July of each year. In determining the yearly con- 
sumption there should be a system of grouping adopted: That is, places 
of business and the homes of the proprietors should be considered 


one—a hotel, its bar, billiard room and barn; the office and home of 
doctors and lawyers ; a church and its parsonage. This plan would offer 
an inducement for free consumption of gas, would induce many people 
to use but one kind of light, would tend to hold consumers for the year, 
remove many absurdities now common in the business, stop thousands 
of just complaints by removing their cause, check unfair local legisla- 
tion, and last, but by no means the least, make the opposition plant pro- 
moter unhappy. 

Gentlemen of the Association, in conclusion let me impress upon your 
minds that the very best quality of gas, the use of every possible ap- 
pliance to reduce gas bills to a minimum in amount, the prompt presen- 
tation and collection of gas bills, a careful attention to every detail of 
the business under your care, is not only important to you as individuals, 
but is of consequence to the gas industry of our country. A good name 
is a precious jewel ; let us individually and collectively do our duty to 
make and keep a good name for our business. (Applause.) 


Mr. E. F. Gallagher, of Ionia, then read tu the Association his paper 
entitled, ‘‘ How to Hold our Present Business and Gain New.” 

After the reading and the discussion of this paper, and a vote of 
thanks for same, Mr. Walbridge notified the gentlemen that immediately 
after dinner carriages would be in readiness, and all were cordially in- 
vited to inspect the works of the Grand Rapids Gas Company. 








AFTERNOON SESSION. 
The Secretary read the following telegram, received at noon : 
**Youna's Hore, Boston, Mass., Feb. 21, 1894. 
‘*To Michigan Gas Association : 

‘*Tue New England Association of Gas Engineers, in meeting assem- 
bled, tender, as the mother of Gas Associations, tothe young stripling born 
to us, ‘The Michigan Gas Association,’ our heartfelt wishes for their 
prosperity, and also that the new addition to the family may prove of 


lusty and vigorous growth. On behalf of the New England Associa- 
tion, JOsEPH R. THomMAS, Committee.” 


On motion, the message was received, and the Secretary instructed to 
acknowledge the same. In reply the Secretary wired the New England 
Association as follows : 

‘* New England Association of Gas Engineers, Young’s Hotel, Boston: 

‘* Hearty thanks for your congratulations. We will try and honor 
our parentage. By order of the Association, Hrnry H. Hypk, Sec.” 

Next on the programme was Mr. H. D. Walbridge’s paper, on ‘‘ The 
Scope and Aims of the Michigan Association.” 

After the reading of this paper a discussion followed. A vote of 
thanks was tendered Mr. Walbridge. 

Mr. H.W. Douglas, of Ann Arbor, read his paper, entitled, ‘‘ The Ef- 
fect of Electric Currents on Gas Pipes.” 

This was followed by an interesting discussion, on the subject in par- 
ticular, and electricity in general. 


ELECTION OF OFFICERS. 


A call was next made for the report of the nominating committee, who 
recommended that the present officers be unanimously renominated, 
and that Mr. H. W. Douglas be nominated the third member of the 
Executive Committee. It was moved and carried that Mr. Walbridge 
cast the vote of the Association for 

President—Sedgwick Dean. 

Vice-President—Thomas D. Gilbert. 

Secretary and Treasurer—Henry H. Hyde. 

Third Member of Executive Committee—H. W. Douglas. 
Whereupon Mr. Walbridge cast the ballot as directed, and the above- 
named gentlemen were respectively elected. Mr. Douglas, as Chairman, 
reported that the Committee recommended Saginaw as the place for 
holding the next meeting, and the report was thereupon adopted. It was 
moved and carried that the President appoint a committee to select a 
suitable badge for the Association, and to report at the next meeting. 
The President thereupon appointed as such committee Messrs. Henry H. 
Hyde, C. H. Raynor and W. M. Eaton. 

There being no further business to come before the meeting, the Asso- 
ciation, on motion, adjourned, to meet in Saginaw, Mich., Feb. 20, 1895. 





” 


See ta ase SS PS 


LL SA NTR, 


«a 
= 


— 
a a ae 


oF" 


vs 
oi 


= 
* 


= ee 


376 


American Gas 


Light Aournal. 


Mar. 12, 1894. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
aisihlitatlieanae 
THE gas distributed from the Askins type of plant, recently installed 
at Centerville, Iowa, is said to be giving good satisfaction. It averages 
20 candles. 


THE City Council, of Winona, Minn., has decided to abandon the pro- 
ject of operating an electric lighting plant on municipal account. The 
Committee appointed to investigate the subject reported favorably, but 
lack of funds prevented the Council from going on with the work. 








On February 28th a valve of unusual size was shipped by the Lud)ow 
Valve Manufacturing Company, of Troy, N. Y., to Pittsburgh, Pa. 
The valve is for a 50 inch pipe, and is tested to withstand a pressure of 
500 pounds tothe square inch. It is the largest valve of that pressure 
in use, and the heaviest straightway valve ever made, weighing about 
17 tons. Six teams of horses were required to draw the valve from the 
works to the railroad, and the work of loading was carried on with great 
difficulty. Six other valves of the same size are being made at the works, 
besides a large number of other valves of smaller sizes. All are to be 
used for the Pittsburgh new water works system, and the total contract 
for valves amounts to about $30,000. Each of the 50-inch valves re- 
quires about six weeks’ time to make, and the other six are in various 
stages of manufacture. The same Company is also making a 50-inch 
check valve for Pittsburgh. This will be even larger, weighing in the 
neighborhood of 23 tons. The valve will be tested to the same pressure, 
and will be the largest valve of the kind ever made. The Ludlow Com- 
pany, about six months ago, shipped to Cuba the largest globe valve 
ever made, and now holds the records for large valves of many kinds. 





Messrs. THOoMas Emery’s Sons, of Cincin nati, Ohio, who are the 
proprietors of a great many apartment houses in that city, have notified 
their tenants that hereafter the use of gasoline is strictly prohibited. 





On the 1st inst. the contract for new purifying apparatus for the Rich 
_mond (Va.) City Gas Works was awarded to Messrs. Talbot & Sons, of 
that city. 





In connection with this award, we make the following extracts from 
a letter written tothe JoURNAL on the evening of Feb. 28th: ‘‘ There 
were 13 bidders for the work, 4 of whom were local concerns. Of the 13 
the following were recommended by the Sub-Committee for consideration 
by the Light Committee : The Western Gas Construction Company, of 
Fort Wayne, Ind.; Messrs. Davis & Farnum, Waltham, Mass.; the 
Tredegar Iron Works, Richmond, Va.; Messrs. Talbot & Sons, Rich- 
mond, Va.;and Messrs. Chamberlin, Delaney & Scott, also of Rich- 
mond. The remaining bidders were: R. D. Wood & Co., Logan Iron 
Works, Jas. R. Floyd & Sons, the Stacey Manufacturing Company, the 
Gas Engineering Company, of Pittsburgh, Pa., the Kerr Murray Manu 
facturing Company, Bartlett, Hayward & Co., and the Hardick Machine 
Company. Confronted by an election, and the shrill cry for employ- 
ment for idle home machinists, there is very little prospect of success for 
outside parties, even though design, specifications and quality of work 
would be no doubt iu their favor.” 





ALL of which goes to show that our correspondent had a pretty good 
insight in the matter. 





AT a meeting of the Troy (N. Y.) Contracting Board the contract for 
the public lighting of the city by gas was awarded to the Troy Gas Com- 
pany, at its bid of 8 cents per lamp per night; the same Company to 
furnish gas to the public buildings at $1.50 per 1,000 cubic feet. Even 
on a 4,000 hours per annum lighting schedule, and with 5 feet burners, 
the price agreed upon has the appearance of adequate compensation. 





At the annual meeting of the Newcastle (Ind.) Gas Light Company 
the following officers were chosen : Directors, John S. Hedges, O. C. 
Saffell, E. H. Bundy, J. F. Thompson and John M. Morriss ; President, 
John 8. Hedges ; Secretary, O. C. Saffel] ; Treasurer, D. W. Kinsey. 





THE notorious measure known as the Queen City Gas Bill, which was 
passed last year and which was nothing more than a bold strike at the 
existing gas interests of Buffalo, N.Y., was repealed on Feb. 28th. 





THE Robert Muir holdings in the Montreal Gas Company have been 
transferred to other parties. Mr. Muir, formerly a resident of Montreal, 
but now resident in England, owned about 1,000 shares. 





JOHN P. PEAKE, as administrator of the estate of the late William 
Burgess, has brought suit against the Washington Gas Light Company 





for $10,000 damages, alleging that Burgess, while an employee of the 
Company, was directed to enter a boiler for the purpose of cleaning it, 
and while thus engaged was so badly scalded by some one turning on 
the steam as to cause his death four days later, March 1, 1893. 





Mr. T. R. LANDON, writing from Savannah, Ga., under date of March 
8th, says: ‘‘I read in your issue for March 5th your correspondent’s re- 
port of the decision recently rendered by the Supreme Court of Florida, 
in the case of the Pensacola Gas Company vs. the Provisional Munici- 
pality of Pensacola, which case was on appeal from the Circuit Court of 
Escambia County. Now, while the decision was favorable to the Gas 
Company, in that by it the decision of the lower court was reversed, 
your correspondent’s account of the reasons for the reversal is mislead- 
ing, in that one would conclude from reading his report that the court 
had decided that the Company could not be obliged to extend its mains, 
when called upon to do so by the city, if such main extensions were de- 
sired simply for the purpose of supplying gas to additional street lamp 
posts. The following extracts from the opinion of the court will, I 
think, show clearly just what the status of the case is. After stating the 
case in full the Supreme Court says: ‘ Considering both ordinances, as 
well as the contract of 1885, as they exist, it is entirely clear that the 
Gas Company is under obligation to supply the city with gas for public 
purposes as the public necessities require, and in order to accomplish 
this it is the duty of the Company to put down the necessary pipes at its 
own expense. This duty was imposed upon the Company by the orig- 
inal ordinance, as we have seen, and there is nothing in the contract of 
1885, or the subsequent ordinance of 1891, to relieve it of this duty. 
* * * We entertain no doubt about the duty of the Gas Company in 
this respect and its refusal to furnish at its own expense the necessary 
pipes to convey gas to any part of the city where the public necessities 
require it, upon a compliance with the contract on the part of the city, 
is without excuse. Whether or not the Gas Company is under obliga- 
tion to furnish at its own expense the necessary street lamps and burn- 
ers under the contract, as it exists, is a question of more difficulty. 
* * * QOur conclusion is, that by the terms of the contract as it exists, 
it is the duty of the Gas Company to erect street lamps as the public ne- 
cessity for lighting the streets demands. * * * The contract must be 
liberally construed in favor of the granting power, and considering the 
nature of the service to be rendered and the time it is to continue, in 
connection with the terms used, we think the duty of furnishing street 
lamps as the public necessities require and on the terms of payment pre- 
scribed, rests upon the Gas Company. The same contract that imposes 
the obligation upon the Gas Company to erect street lamps requires the 
city to pay monthly for gas furnished. Can the city then successfully 
invoke the aid of a Court of Chancery to compel the Gas Company to 
erect additional street lamps and supply them with gas, when the city, 
as appears here, is in default largely in paying for gas already fur- 
nished uuder the contract? We think not. Its failure to comply with 
the terms of the contract in paying for gas already furnished, so long as 
it exists, is in our judgment, a bar to its right in equity to compel the 
Gas Company to erect more gaslamps. * * * For this reason the 
decree is erroneous.’ ” 





Mr. E. G. LovE, writing to us under date of March 5th, on the sub- 
ject of ‘‘ Benzene and Benzine,” says: *‘ In your report of Prof. Lewes’ 
lecture on the Chemical Technology of Coal Gas, I notice that you use 
the word benzine as though it was the same as benzene. The two words 
refer to entirely different substances. Benzene, or, as it is often called, 
benzol, is a definite chemical compound, having the formula C.H., and 
is obtained principally from coal tar. Benzine, on ihe other hand, is 
one of the lighter products obtained in the distillation of petroleum. It 
is a mixture of very volatile hydrocarbons, and has no definite compo- 
sition. The substance referred to by Prof. Lewes is benzene and not 
benzine.” 





Harp times do not seem to affect the United Gas Improvement Com- 
pany’s business, for in quick succession note the award of contracts for 
its standard apparatus.’ The latest order booked is one from the Flat- 
bush (L. I.) Gas Company for a 325,000 cubic feet size of its well known, 
double superheater, Lowe water gas machine. Colonel W. A. Stedman 
is now in charge of the Flatbush Company, and as he had some experi- 
ence with the Lowe apparatus when he was in charge of the Laclede 
(St. Louis, Mo.) gas works, his selection of that kind of plant for the 
Flatbush works ought to be quite satisfactory to the U. G. I. Company. 





A WRIT was served upon the Pawtucket (R. I.) Gas Company some 
days ago in a suit for damages for $20,000, claimed by the relatives of 
Alfred Foran, a lineman, who was killed on the 3d of December, 1893, 
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by falling from a electric light pole at the corner of Broad and Barton 
streets, Pawtucket. Foran had been a light patrolman in the employ 
of the Pawtucket Gas Company for about 6 years, and was considered 
one of the most expert and reliable of the employees. On the night of 
December 3d, 1893, when it is claimed that he was noton duty he 
noticed that the light located at the corner of the named streets needed 
attention and heclimbed the pole. A few moments later he was found 
lying unconscious at the foot of the pole by Frank Huntley, who drove 
the injured man to the police station where he died before the physi 
cians could reach him; the decision of the Medical Examiner, M. W. 
Kelliher, was that the man’s neck was broken, and that death had been 
instantaneous. Whether he slipped and fell, or whether he received a 
shock from the wire sufficient to throw him from the pole, could not be 
determined. 





TuE work of changing over the Le Roy (N. Y.) Gas Light Company’s 
plant from coal gas to the water gas type has been commenced. The 
Gray process is to be installed, and the expenditure necessary to com 
plete the betterment is put at $12,000. 





At the Washington meeting of the National Electric Light Associa- 
tion, a large part of the session of March 2d, was devoted to the discus- 
sion of the matter of ‘‘ Meters versus Flat Rates.” During the progress 
of the debate it was developed that the Canadian Parliament were dis- 
cussing the propriety of passing an act requiring electric light companies 
to sell their currents by measurements and to give the consumer the 
right to have his meter tested in case of dispute as to the amount of a 
bill. In case the meter is found correct the cost of this testing is to be 
paid for by the consumer, but if it is found to be incorrect the electric 
light company is to pay for the testing. There was much diversity of 
opinion as to the advisability of such legislation. One delegate who 
operates two large central stations reported that one station had already 
been changed from the flat rate to the meter system and that the other 
station is being changed in the’ same way as rapidly as possible. 
Another delegate reported that his company supplied some customers 
by meter and others by means of a flat rate, and it was their experience 
that the flat rate yielded by far the greater profit. A third voice in the 
discussion was pitched as follows: ‘‘ We are undecided as to the rela- 
tive value of the two systems; but this Ido know. Once in a while we 
test our meters—when we think they are not recording with sufficient ra- 
pidity—but we have never been known to order a test because a meter was 
too rapid in rolling up a record. In my opinion the average meter is 
avictim of inherent cussedness, liable to behave well for a year and 
then dump a bill, that should be $800, down to $80; and all in a single 
month,” ‘ 





It is probable that the plant of the Appleton (Wis.) Company will be 
enlarged this season, such has been the increased demand upon its re- 
sources through the making of a low rate for gas used for fuel pur- 
poses. 


THE coroner’s jury that investigated the case of the death of George 
Custer, who lost his life in the recent explosion that destroyed the puri- 
fying house of the Point Breeze Station of the Philadelphia Gas Works, 
returned a verdict that deceased was ‘‘killed by an accidental explosion.” 

Supt. McDonald avers that this could not be, claiming that the “‘acci- 
dent” must have been caused by a violation of the strict rule prohibit- 
ing the workmen from smoking in the building. 








JosEPH O'DONOGHUE, a plumber, living at 2813 N street, Washington, 
D. C., was tried recently before Judge Miller, charged with violating an 
Act of Congress, approved June 23, 1874, which applies to the making 
of unlawful gas connections. The testimony developed the fact that the 
defendant lived next door to the house of Admiral Weaver, who lives 
on the corner of 29th and N streets, and conceived the idea of cheating 
the Gas Company by tapping the service pipe of his next door neighbor 
and using the gas. His entire house was illuminated by gas, and his 
meals were cooked in a gas stove, all at the expense of the Gas Com- 
pany, The raseality was discovered by Supt. Middleton, of the George- 
town Gas Light Company, and a warrant for the offender was issued. 
Judge Miller imposed the highest penalty under the law, a fine of $25. 





THE following matter explains itself : 

To the Editor American Gas Licut JourNAL: In a recent issue of 
the Jourwa I noticed an article from Portsmouth, Ohio, the like of 
which, I am glad tosay, we seldom see in its columns ; and as an ap- 
preciative reader of many years’ standing, take the liberty of comment- 
ing thereon, Let the writer of such article be governed by what motive 


former Superintendents. I am perhaps in bounds of truth in saying 
there are few works in the country but would furnish food for some 
such article by a new Superintendent ; and in our private conferences, 
one with another, we listen to and make remarks akin to those in ques- 
tion. Then, perhaps, they are permissible, but not in a public manner. 
Every practical Superintendent of long experience knows that works of 
a type of 35 to 40 years ago—many of them run by cheap, incompetent 
men—were in sad state. When a capable man is called to such works, 
instead of a new plant, he is usually required to gradually modernize 
the old one. This means far more than can be done in a year or two, 
and as these changes and repaifs are often made at expense of current 
profits, and as dividends must at times be paid, the process is necessarily 
slow. It would be safe to predict that some years hence a new Super- 
intendent of Portsmouth could find dust in risers, trapped connections 
and leaky services. Now, if a man must rush into print with such mat- 
ters, let him be fair enough to admit that ere he took charge some things 
had been done to improve the condition of the antiquated plant. I do 
not wish to be understood as opposed to an expression of opinion, or of 
noting matters of interest in one’s management of a works. This is 
beneficial to all. I do, however, deprecate an article such as that under 
criticism. Had it been shown that by superior ability the profits of this 
Company had been increased, or price of gas reduced during that period; 


that leakage had decreased ; that greater efficiency was obtained in the 
purifying department ; cost of gas in holders or at meters lessened ; that 
the purity of gas was greater ; illuminating power increased at less ex- 
pense ; and methods by which this had been accomplished given us, 
many of your readers would have been instructed and a spirit of emula- 
tion in the right direction aroused. It is to be feared writers of articles 
such as I refer to are too ready to see ‘‘the mote” to the exclusion of 
‘**the beam.” —SUPERINTENDENT. 





Mr. J. R. Topp, who superintended the works of the Middletown 
(N.Y.) Gas Company for the past six years, has resigned in order to en- 
gage in the hardware and plumbing business at Warren, Mass. 





THE Annapolis (Md.) Gas and Electric Light Company has offered to 
sell its entire plants to the city for the sum of $130,000. 





Messrs. Watson & WILLIAMS, proprietors of the Oklahoma City 
(Oklahoma Territory) Gas Company, have sold that property to Messrs. 
Price & Fakes, of Oklahoma City. 





THE proprietors of the Peoria (Ills) Gas Light and Coke Company 
have determined to reduce the price of gas used for illuminating pur- 
poses to $1.35 per 1,000 cubic feet from $1.50, all gas used for fuel and 
power purposes to be supplied at 75 cents per 1,000 cubic feet instead of 
$1. Where the monthly consumption on illuminating account does not 
reach 200 cubic feet, or the consumption on fuel and power account 
does not reach 400 cubic feet, a minimum meter rent of 25 cents per 
month will be charged. 





THE result of the re-advertising for proposals for public lighting in 
Brooklyn, N. Y., for the ensuing year—the first bids having been re- 
jected as excessive—are as follows: Municipal Electric Light Company, 
1,200-candle power ares, all night and every night, 40 cents per night ; 
and the bid of the Citizens Electric Light Company was the same. The 
Gas Companies made no reduction over the bids previously submitted, 
which were $20 per lamp per annum—3 foot burners and 4,000 hours of 
lighting—save in the instance of the old Brooklyn Company, whose 
tender was $19.80 per lamp. All the Companies offered to furnish gas 
to the public buildings at $1.25 per 1,000 cubic feet. 





Mr. W. Exiot Ferre, President of the Danvers (Mass.) Gas Light 
Company, makes the following computation: ‘Of 112 consumers of 
whom the number of installed burners is known to the Company, the 
cost per burner, for the entire year 1893, has been as follows : 


Number paying less than 50 cents yearly ..... 19 
" a 50 cents to $1 IY daa 24 

= oe $1 to $2 Geeks 37 

sn “$2 to $3 erry 18 

ee my $3 to $4 7, axed 8 

™ bs $4 to $5 a wees 3 

= “over $5 To eae 3 

bs 112 


The average cost per burner for the above consumers, who are not in- 
cluded in the above number, use gas for heating, cooking or mechanical 
purposes as well as for light, and, therefore, the cost per burner could 
not be ascertained. The lowest price charged by electric companies for 
an incandescent lamp is $5 per year, and Peabody charges her own peq- 





he may, the fact remains that reflections of g serious nature are cast on 


ple $9.” 
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The Market for Gas Securities. 


Consolidated showed much strength during 
the week, the maximum figure at which trans- 
actions were made having been 1334, but the 
average for the week can safely be put at 139. 
To-day (Friday) the opening was 129% bid, of- 
fered at 130. Yesterday 1,400 shares were dis- 
posed of on the Exchange. the range being 130 
to 183. The unwont-d activity in the stock, 
and thestrength displayed at this -omparatively 
late stage of the legislative session. rather goes 
to show that the bills proposing to put the gas 
rate in New York and Brooklyn at $1 per 
1,000 cubic feet are not being pressed vigorous- 
ly by their promoters. If these bills do not 
pass, and we repeat that it does not seem likely 
they will, Consolidated will go close to 150 af- 
ter the adjournment. Other city shares are 
strong, notably Equitable and Standard pre- 
ferre1, which latter is cheap at the current quo- 
ta ions. 

Brooklyn shares show no change, although 
it is likely they will hold present quotations for 


some time. The conference looking to a settle 
ment of the situation was harmonious, and no 
doubt something tangible in the way of an 
agreement will soon be reached. In out of 
town shares the feature was a sharp rise in Bay 
State, which, on round transactions, sold 
up to 29; 28 is bid for it to-day. Thogsé who 
ought to know assert that the difficulty between 
the Bay State and Brookline factions is virtually 
compassed. Baltimore Consolidated keeps mov- 
ing up, and 62} is freely bid for it. Chicago gas 
is firm, at 65 to 654 on to-day’s opening. The 
regular dividend for the quarter, of 1} per cent. 
in cash, is assured. 
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MOSES G. WILDER, 


Mechanical Engineer, profitable to consult W. C. Whyte. who for over 


36 years has made a specialty of 
816-822 Cherry St., Phila., Pa. Tank Excavation & Mason Work. 


MANUFACTURER OF 


(as 
Governors, 





Fifty tanks now in operation show the sort of work done. 


= = W. C. WHYTE, 136 Liberty St , New York. 








GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE, 


Plans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 


70 Bush St., Near Division Ave., Brooklyn, N. ¥. 


PATENTS 


Governor 
Gas Burners, 














Promptly e-Marks. opyrights 

and Labels. registered. "Seon five years ex- 
perience. We report whether patent can be 
secured or not, freeofcharge. Our fee not due 


Gas Cocks 
and Fittings, 
until i patent is allowed. 32) page Seoxt pa 


. H. WILLSON & 

In addition to a full assortment of Volumetric Governors. ete.. Pat. Off 

iam now making MERCURY PRESSURE GOv- Opes. Seat ones: “WASHINGTON, D.C. 
ERNORS of all the usual sizes, adapted to use upon Gax 



















Stoves, Furnaces, and Meters. The same careful attention to 
complete system of machinery adapted to this work. it would be 


de tails of design and Bat which has established the . 
reputation of WEILDERUS VOLUMETRIC GOv-| Pd 0 | d ons 1d, 
ERNORS wiil be given to the new line. They have been | j j 

oe roughly tested in many places during the past year, and have | 

No. 7 Platt St., N. Y. City. 
impossible to sell them at the price. I hope for large orders, as 
they become known, in consequence of the low price and good 

For Gas Purification. 
oF | Analysis, Samples and Particulars on Applica. | 


g.ven entire satisfaction. The price is very low, and but for a 
— HYDRATED 
tion. 








Gasholder Tank Construction, Etc. . 


Gas Companies and others about to erect Gasholders will fiad it | 


Analytic and Technical 


CHEMIST. 


Fuel and Gas Coals, Gas, Materials for Purification, Water, etc. 
Laboratory, 127 Pear! (S0 Beaver) St. N. Y. 


AIR GOMPRESSORS 


| For Compressing Gases, ag Purposes, Operating Oil 
Burners under Furnaces, an every other Purpose. 


COAL TAR PUMPYPS. 


Send for Catalogue. 


CLAYTON AIR COMPRESSOR WORKS, 


26 Cortlandt Street, New York. 


<x F_ BHAREND 


SOLK IMPORTER OF THE CELEBRATE) 


German (Stettin-Didier) Clay Gas Retorts, 
| BLOCKS, TILES, FIREBRICKS, FIRE CEMENT, 


Stettin “Anchor” & “Eagle” Brand Portland Cement 
10 & 12 Old Slip, New York. 


Patent Lava Gas Tips. 


























GUARANTEED. 


i ALL SIZES 
AND SHAPES. 





D. M. STEWARD MFG. CO., 


CHATTANOOCA, TENN. 








To Gas Companies. 
| Wemaketoorderr CAP BURNERS to burn Lag amount 
under a stated pressure. Send for samples. 


| Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
| MAIN PROVING APPARATUS, 


oOo. A. GEBFRORAR, 
248 N. Sth 8t., Phila., Pa. 








NAPHTHA TANK CONSTRUCTION A SPECIALTY. 





Gas Companies intending to erect 


Tanks for Naphtha Storage 


ought to communicate with 


CHRISTOPHER CUNNINGHAM, 


Proprietor of the 


Novelty Steam Boiler Works. 








Best Material and Best Workmanship at Lowest Possible Rates. 


Refers by per- 


mission to the Boston Gas Light Company, the Worcester, Mass.., 
Gas Company, and dozens of others. 


Greenpoint Avenue and Newtown Creek, - - 


- BROOKLYN, N. Y. 


DURAND WOODMAN, Ph.D., 
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H.C. SLANEY, |GEORGER.ROWLAND,| JOSEPH P. GILL, 


: Formerly with the Continental Iron Works. GAS ENGINEER ; 
Gas EM BiD-CEL | prayshtsman and Constructing Engineer.| so riverty Se, (Room 31), N. ¥. city. 


466 Sixth Street, Brooklyn, N. Y. Drawings, Specifications and Estimates furnished for the con : : : . 
: ; practens ak aaen works or alteration of old works. Special Plans, Estimates and Specifications furnished 


Plans, Specifications and Estimates furnished for New attention given to Patent Office drawings. for new works, Coal or Water Gas, and 
Works, Alteration or Extension of Old Plants, Office, No. 245 Broadway, N. Y. City. for alterations and extensious. 


The Gontinental Iron Works 


THOMAS F. ROWLAND, President. WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 
BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gasholder Tanks. 
BENCH CASTINGS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


SELF-SEALING RETORT MOUTHPIECES AND LIDS, 


For Round, Oval, or “D” Retorts. 


Partial List of Gas Companies us‘ng our Self-Sealing Mouthpieces: 


Bridgeport, Conn. Northern, N. Y. City. Westfield, Mass. East Boston, Mass. Stamford, Som. 
Charleston, 8. C. Painsville, Ohio. Williamsburgh, N. Y. Holyoke, Mass. 

Central, N. Y. City. Salem, Mass. Buffalo Mutual, N. Y. Palatka, Fla. ¥ q 
Gainsville, Fla. Springfield, Mass. Clarksvi'le, Tenn. Providence, R. I. And many others. 


RELIABLE GAS STOVES AMD RANGES FOR 1894. 


Seven Distinet Lines. 
Ninety-six Different Styles. 


Ranging in Price from $3.00 to $78.00. 


SEND FOR 1894 CATALOGUE OF GAS RANGES. 


WE HAVE ADDED AN ENTIRE NEW LINE OF CHEAP GAS RANGES FOR 1894. 


Also Five Lines with Side Broiler. 





























New Designs and Improvements 
for 1894. The Largest and Most 
Complete Line Ever Manufactured 
under one name. 


THE SCHNEIDER & TRENKAMP CO. 


479-501 Case Ave., Cleveland, Ohio. 





Sole Manufacturers of Reliable Gas Ranges. 
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JEWEL GAS STOVES 


Are Unequaled. 














E"or 180-4. 


78 Styles, 


Listing from 75 Cents to $68.00. 


saa OAT AAT AY ne 
Sa NT Ve 
DSDHA 


Senda for Catalos. 








Reduction in List. 


MAKERS, 


; a 149-161 Superior Street, Chicago. 





George M. Clark & Company, 








The HAZELTON BOILER "sit" The PORCUPINE BOILER 


Patented in America and Abroad. 





UPWARDS OF 


100,000 HORSE POWER 


of this Justly Celebrated Water-Tube Boiler in Successful Operation in all the Principal Industries. 


An Unparalleled Record of many years for Economy, Durability, Safety and Efficiency. 

















A Common-Sense High-Pressure Boiler made in a Superior Manner in Our Own Works. 
We Solicit for it the Critical Examination of the Mechanical Profession and the Steam-Using ‘Public. 


THE HICHEST STAND4ARD OF EXCELLENCE. 














THREE REGISTERED 


SCs THE HAZELTON BOILER. 





Standard Sizes, Special 
50 H.P. | Waste-Heat 
to | Boilers for Rolling 
500 H.P. and Other Mills. 








| 
| 
| 
eR aT ae 
| 


THE PORCUPINE BOILER. 
TRADE MARKS. 





HEH EH 


All Genuine Boilers s of this Type bear our Three Registered Trade Marks. 
BEWARE OF IMITATIONS. 


Write for Illustrated Catalogue. Correspondence Solicited. 


iytyt 


i.i.3 
Agi 





This Company is prepared to Manufacture and Furnish Plants of Boilers of any desired capacity, and 
will forward proposals and other information on application. All imitations of the substantial features 
of this Boiler are infringements, and will be prosecuted to the full extent of the law. 





E. 8. T. KENNEDY, President. 
W. T. KENNEDY, Vice President. 


ESTABLISHED 1884, FOUNDED BY 
J. B. REEWE, Secretary. 


INCORPORATED 1888, JOHN P. KENNEDY & SONS. 








THE HAZELTON BOILER GO., attsiikcr. 716 E. 13th St., New York, U.S.A.- 


The Original and Only Manufacturers of this Type of Boiler. Cable Address, “ PAILA,” New York. Long Distance Telephone, 1229-18th St., New York. 





This Boiler is producing unequaled results in the works of many of the principal Gas Co.’s of the U.S., and in similar plants in Foreign Countries. 


NOT CONNECTED WITH ANY OTHER CONCERN IN THE UNITED STATES. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. FRANK L. WILCOX, Treasurer. GEO. H. SAGE, Secretary. 


“BERLIN IRON BRIDGE CO. 


Loe SS 


F 


— ] 


Mea Gi 0 WV Yo NCL 


The above illustration is taken from a photograph, and shows an interior view of the Engine Room for the Narragansett Electric Lighting Co., 
at Providence, R. I. This plant is probably one of the best electric lighting plants in the United States. The Roofs of the entire plant 
were designed and built by us of iron, covered with our Patent Anti-Condensation Corrugated Iron Roof Covering, guaran- 
teed as absolutely fireproof ; and we further guarantee that the Corrugated Iron wil) not drip in the coldest weather. 





Write for Illustrated Catalogue. 





Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 








ela ts Apc: YEWBIGCING'S HANDBOOK 


Smithsonian Inst., Wash., D. C. 


“Seo: POR GAS BNGINGERS AND MANAGERS, 


Book Ss The present (the fifth) edition marks an important advance on those 


that have gone before. Considerable additions have been made to the text 


nal “30m OF COAL TAR AN and much of it has been rewritten and otherwise improved. 


AMMONIACAL LIQUOR. 
By Gzorce Lunez. Price $12.50. 


Price, Cloth, $6. 


A.M CALLENDER & CO., 32 Pine St.. N Y. 


A TREATISE ON THE COMPARATIVE 
Osos AND cANxms, © | LHE CHEMISTRY OF ILLUMINATING GAS. 
’y Davi A. Granam. 8vo., Cloth. Price $3. By NORTON H. HUMPHRYS. Price, $2.40. 


rders for these books may be sent to this office. Orders may be sent to 
A. M. CALLENDER & CU., 


42 Pine 81. N.Y. Orry A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 
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AMERICAN METER C0. 


EsTABLISHED 1834. INCORPORATED 1863. 


NEW YORK and PHILADELPHIA, 


CHICAGO, CINCINNATI, 
ST. LOUIS, SAN FRANCISCO. 


ad 


PUBLIC LIGHTING TABLE, 











MARCH, 1894. 






































Table No. 2. 

2 Table No. 1. NEW YORK 

a FOLLOWING THE CITY. 

S MOON. Att Niexut 

& oe LIGHTING. 
7 |e | extin. 

A 4 Light. ‘ereneame Light. | cnish 
¥ ie Spee a re 

Thu. | 1/6.20 pm5.00 am|| 5.30 | 5.45 
Fri. 2/6.20 5.30 | 5.30 | 5.45 
Sat. 3/6.20 5.30 || 5.30 | 5.45 
Sun. | 4/630 [5.30 || 5.30) 5.45 
Mon. } 5/6.30 5.30 | 5.40 | 5.35 
Tue. | 66.30 [5.30 5.40 | 5.35 
Wed.| 7|6.30 wa\5.20 5.40 | 5.35 
Thu.| 86.30 [5.20 || 5.40 | 5.35 
Fri. 9 6.30 5.20 5.40 | 5.35 
Sat. |10|6.30 [5.20 5.40 | 5.35 
Sun. |11/6.30 5.20 5.40 | 5.35 
Mon. |12/11.00 5.20 5.50 | 5.20 
Tue. |13/12.20 am5.20 5.50 | 5.20 
Wed, |14/1.20 ¥FQ/5.10 5.50 | 5.20 
Thu. |15|2.20 [5.10 5.50 | 5.20 
Fri. |16/3.10 5.10 5.50 | 5.20 
Sat. |17/3.50 5.10 | 5.50 | 5.20 
Sun. |18/4.20 5.10 | 5.50 | 5.20 
Mon. |19|\NoL. jNoL 6.00 | 5.10 
Tue. |20\NoL. |NoL. 6.00 | 5.10 
Wed. |21|NoL. ru|No L. 6.00 | 5.10 
Thu. |22/6.50 pm\8.40 Pm) 6.00 | 5.10 
Fri. |23)/6.50 9.50 6.00 | £.10 
Sat. |24/6.50 11.00 6.00 | 5.10 
Sun 256.50 12.00 6.00 | 5.10 
Mon. |26/6.50 1.10 Am) 6.10 | 4.55 
Tue. |27|6.50 2.00 6.10 | 4.55 
Wed. |2816.50 [3.00 6.10 | 4.55 
Thu. |29'6.50 19/3.40 6.10 | 4.55 
Fri. |30/6.50  /4.20 6.10 | 4.55 
Sat. ad aed 4.40 6.10 | 4.55 














| 
! 





TOTAL HOURS LIGHTING 
DURING 1894. 






















































































By Table No. 1, By Table No, 2. 
Hrs. Min. Tirs.Min. 
January. ..244.10 | January. ..423.20 
February...195.30 | February. . .355.25 
March...... 206.20 | March..... 355.35 
April...... 169.40 | April ......298.50 
eT eee 162.10 | May....... 264.50 
June .....135.40 | June...... 234.25 
MN cane wa 146.30 | July....... 243.45 
August... ..162.20 | August .... 280.25 
September..174.10 | September. . 321.15 
October. . ..211.20 | October... .374.30 
November. .221.00 | November. . 401.40 
December. .245.30 | December. .433.45 
Total... .2274.20 Total. . .3987.45 
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GAS EXHAUSTERS. 


IN POINTS OF 


SIMPLICITY, DURABILITY, EFFICIENCY, 
ECONOMY OF POWER, NEATNESS OF DESIGN, 
MECHANICAL CONSTRUCTION, 


THEY ARE 


UNEQUALED. 














a= 








Inquiries | 
Cheerfully = ‘= for 


Answered. Lae 1. - Catalogue. 





Pipe Fittings of all Kinds and Designs to Suit Conditions. 


P. H. & F. M. ROOTS CO., 


Home Office, Connersville, Ind. Branch Office, 501 Manhattan Building Chicago. 


S. S, TOWNSEND, Gen, Agt., COOKE & CO., Selling Agts., 163-165 Washington St,, N, Y, City. 
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THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA., PA. 
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Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 
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BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS. 


a - 
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Standard ‘‘ Double Superheater” Lowe Apparatus, designed for the use of Naphtha, Crude Oll, or “‘ Distiliates.”” 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 
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PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE \WESTERN GAS CONSTRUCTION Co, 


ForRT: Wayne, IND., 
Hngeiuneers and Builders. 


We have Installations of our 


improved LOWE WATER GAS OAoparaus 


At Akron, Canton and Salem, Ohio; Springfield, Ills.; Covington, Ky.; 
Lincoln, Neb.; Charlotte, Mich.; 
RICHMOND, VA.; 
Wilkes-Barre, Pa.; Middletown, N. Y.; 


Of an Aggregate Capacity of FOUR MILLION per Diem. 
Coal Gas Benches, Condensers, Scrubbers, Purifiers, Center Seals, Gasholders and 
Tanks, Coal and Oxide Conveyers and Elevators, Iron Roofs, 


AND 


GENERAL GAS WORKS APPARATUS AND GONSTRUGTION. 








W. H. PEARSON, President. J. T. WESTCOTT, Gen’! Mang’r & Treas. L. L. MERRIFIELD, Chief Engineer. 


(Formerly with The United Gas Improvement Co. (Formerly with the United Gas Improvement Co.) 


The ECONOMICAL GAS APPARATUS CONSTRUCTION C0, Lit 


Office, 269 Front Street, East, Toronto, Ont., Can. 


Owners of the Merrifield-Westcott-Pearson Water Gas Apparatus, 
and Builders of the Lowe and other forms of Water Gas Plants. 


Our system includes a combination of the best press of Water Gas manufacture now in use, and an apparatus 


of novel construction, which enables us to make a better and cheaper gas than can be produced by any other pro- 
cess. Guarantees given as to ee of fuel and oil used, make per diem, and candle power. We also make an 
apparatus which is especially designed for small Gas Companies. 


CORRESPONDENCE SOLICITED. Pians and Estimates Furnished upon Application. 


The “Little Giant” Water Gas Generator 


IS THE MOST ECONOMICAL GENERATOR IN THE WORLD, BOTH IN COST AND OPERATION. 


It takes but little room. It requires no change to be made in the 
height or depth of gas houses. 








I build these Generators with any required capacity, from 3,00 
cubie feet per hour upward. All the plants which I have built for 


It is simpler and easier operated. It makes more good gas 
from a given quantity of stock. It makes good gas from cheaper 
stock. It makes gas of any desired candle power up to thirty 
without smoke. It makes a faultless gas from whatever gas- 
producing materials are cheapest in the locality where required, 
using hard coal or coke in connection with Lima crude or any other 
crude petroleum or its distillates, including naphtha of any specific 
gravity. 





the past four years can be seen in operation. Results are, in all 
cases, better than guaranteed. 

In more than one half the gas works in the country the ‘Little 
Giant” will enable one man to easily make, in five hours, all the gas 
needed for the twenty-four hours. 

Everything is guaranteed, including durability and capacity of 
the Generator, the quality of the gas, and its cost. 

Correspondence solicited. 


A. M. SUTHERLAND, No. 136 Liberty Street, New York City: 
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NATIONAL GAS» WATER Go., 


218 La Salle St., Chicago, 111. 











HENRY C. REW, Prest. C. D. HAUE, Vice-Prest. & Mang’r. N. A. McCLARY, Seo’y. IRWIN REW, Treas. E. E. MORRELL, Engineer. 








Builders and Operators of Gas Works. 


WATER CAS APPARATUS A SPECIALTY. 
SOLE OWNERS OF THE REW Sort COAL CARBURETED WATER Gas APPARATUS. 


Guaranteed Estimates of Cost of Gas in Holder Furnished upon Application. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONN ELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 99 ’ ’ ae ie 
IRON SPONGE. _ substitute for lime. We guarantee a large saving, both in cost of material and labor 














OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION. 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governcr, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 365 Canal St, New York. 


WILBRAHAM BAKER BLOWER COMPANY, TRON MASS 


Successors to WILBRAHAM BROS., For Gas Purification. 


Philadelphia, Pa., Acts immediately, and more efficiently 


SOLE MAKERS OF than any other purifying agent 
now in use. 


THE HUNTOON GAS GOVERNOR, Sreenpint chemical works 


JOHN SCHRIEVER, Manager. 
The Best Governor in the Market for Rotary or | Greenpoint Ave. & Newtown Creek, Brooklyn N.Y. 


sthanonipestes arom DOUGLAS’ FERRIC OXIDE 


For Gas Purification 
Wilb h © B=zh ¢ Is a superior natural Hydrated Oxide of Iron. 
ra am as aus ers, Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
BAKER ROTARY PRESSURE BLOWERS a saving in freight, leaving the consumer to 
J furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 


Ama Rotar ey . Piston Pumps. Pe. information, with references to many us°rs. and prices 


ivered in any locality, furnished on application to 


Catalogues and Prices on Application. H.W. Douglas (*a2sompeey) Ann Arbor, Mich. 
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ooom PERKINS & CO., 


F. SEAVERNS. 


228 & 229 Produce HE=xchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


tandard Gas Coals and Cannel: 
Qcean Mine Youghiogheny Gas Coal, 


Clinch Valley Gas Coal, and the 
Qld Kentucky Shale, tor Enriching Purposes 


Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more delivered at any required point in the United States or Canada. 








SCciENTIEIC Book Ss. 





K(NG’S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to,, with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S GUIDE. $1. 

GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, O.E.; 
18mo., Sewed. 20 cents. : 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Illuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by NorTON H. HuM- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THoMas Box. Sec- 
ond edition. $5. 


PRACTICAL PHOTOMETRY; A GUIDE TO THE STUDY OF 
THE MEASUREMENT OF LIGHT. By W. J. Dippin. $3. 





STRAINS IN IRONWORK, by H. ADaMs. With plates. $1.75 | 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, | 
PLANT, AND MACHINERY. $5. 
| 


COAL; ITS HISTORY AND USE, by PROF. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by COLBURN. 60 cents. 


HEAT A MODE OF MOTION, by JOHN TYNDALL, $2.50. | 


THE MANAGEMENT OF SMALL GAS WORKS, by ©. J. R. | NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 


HUMPHREYS. $1. 


MANAGERS, by THOS: NEWBIGGING. Fifth edition. $6. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, A TREATISE ON MASONRY CONSTRUCTION. BARKER. $5 


40 cents. 


THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 


AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR- | 


NOLD. $2. 


THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W. Sua@. $1.40. 


DIGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND AMMON IACAL LIQUOR, 
by Gko. LUNGE. New Edition. $12.50, 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL. 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
8yo., Cloth. $3. 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. MOONEY. $3. 


| A TEXT BOOK OF INORGANIC CHEMISTRY, by Professor | 
| ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G 


VICTOR VON RICHTER. $2. 


ILLUMINATING AND HEATING GAS, by W. BURNS. $1.50, 


| HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY 


ADAMS. $250, 


FUEL AND ITS APPLICATIONS. $7.50. 





| 


| 


ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec - 
tric Generation, Measurement, Storage, and Distribution, by 
PHILIP ATKINSON. $1.50, 


ELEMENTARY ELECTRICITY, by Pror. F. JENKIN. 40 cts 
ELECTRIC TRANSMISSION OF ENERGY, by G. KNAPP. $3 
ARC AND GLOW LAMPS, by J. Mater. Illustrated. $3. 


ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON. 
$2.50. 3 


MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents. 
ACCUMULATORS, by SiR D. SALOMONS. $1.20. 
DYN. “O BUILDING, by F. W. WALKER. 80 cents. 


ELECT8°CAL TABLES AND FORMULA, by L. CLARK 
R. SABINE. $5. 


FORBES. Paper. 40 cents. 


ELECTRIC LIGHT PRECAUTIONS, by K. HEDGES. 
trated. $1. 


{llus 


DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hosp:- 
TALIER. $3. 


The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added to 
above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York — 
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The Despard Gas Coal Co., THE 
DESPARD Gas coa,.| FENN GAS COAL CO. 


CORK SE. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 44 South Street, Baltimore, Mc 


SEL & HICKS, BANGS & HORTON, 
neces tag | si AGENTS. 60 Congress 8t., Boston 





JOS. R. THOMAS, 


No. 32 Pine Street, N.Y. City. 


CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. | 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 


Contracts taken for all Appliances 
required at a Cas Works, 


Either for New Works or Extensions to Old Plants. 











Call's hdjstabla Goke Crusher 


SIMPLE, STRONG, AND DURABLE. 


C.M. Keller, sec. & supt. GasLt.& Coke Co. Columbus,Ind. 
Correspondence Solicited. 


Coal, Carefully Screened & Prepared for Gas Purposes 





Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Yonghiogheny River. 
Principal Office: 

2093 SOUTH THIRD STREET, PHILA., PA. 


FPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
Ri ver: Pier No. l (Lower Side). South Amboy, N. J. 





EpMUND H. McCuLLoua3H, Prest. Cuas. F. GODSHALL, Treas. H. C. ADAMs, Sec. 


THE WESTMORELAND COAL C0. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PwProINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS SENACA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO.. 


OHIO CRUDE OIL, 


38 to 41 Degrees Gravity. 











"Toledo, O., and Pittspuren, Pa. 











Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited 


GAS OIL. 


26 Broadway, New York City. 
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RETORTS AND FIRE BRICK, 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





JH. GAUTIER & COMPANY 


OORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


H GAUTIER, Prest. CHAS. E. GAUTIER, Sec. & Treas. 
HA . E. GREGORY, V.-Prest. Davip R. DALY Gen’l Mang’r. 
SI in EN I 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Officc, 88 Van Dyke St., Brooklyn, N.Y. 








LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


AND 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 


ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 16th Street and Avenue 0., N. Y 











Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Conestoga Bldg., Wood & Water Sts, 
PITTSBURGH, PA, P. 0. Box 3/2. 


Successor to WIGLGIAM GARDINER & SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8S. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


A EXCELSIOR FIRE BRICK & CLAY 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 


Clay Gas Retorts, 


BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT. 


A en a 
pieces, making up all bench-work joints, li blast furnaces 
and cupolas. This cement is mixed ready for use. Economic 
and thorough in its work. Fully warranted to stick. 














PRICE LIST. 
In Casks, 600 to 800 Ibs., f.o.b. N. Y., at 5 cents per pound. 
In Kegs, 100 to 300.Ibs., “* ” tte .* ™ 
im Kegs less than 100Ibs., “ S.. @7..% “ 


C.L. GHROUVULD & CO., 
5 & 7 Skillman St., Brooklyn, N.Y. 


Western Agent, H. T. GEROULD, Decatur, Ills. 





Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK WKS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 


And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces 
for the use of Ceal or Coke as fuel. 
- 





THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


AvuGuUsT LAMBLA, Vice-Prest. & Supt. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim- 
mney Tops. Drain and Sewer Pipe (from 
2 to 30 inches), Baker Oven Tiles 
123x13x323 and 10x10x2 


WALDO BROS., 88 WATER 87., BOSTON, MASS 
Sele Agents the New Engiand States. 








Kine’s Treatise on Coal Gas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 
A. M. CALLENDER & 00.,; 82 Pine Street, N. Y¥. City. 


and of Gas Cooking and Heating Appliances, 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 
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FRED. BREDEL, 0.£., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 








x Gas Apparatus. « 





Main Office, 118 Farwell Avenue, Milwaukee, Wis. 


New York Office, 22 Beaver Street. 








Special Trays for Iron Sponge or Oxide of Iron. 


CHURCH’S TRAYS a Specialty. 


Reversible, Strongest, Most Durable, Most Easily Repaired. 





fo 


306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET 
Send for Oirewlars 





"qeconome PRESSURE GAUGE’ —_E, G, LOVE, Ph.D., 


Street Gas Pressure.' Analytical and Consulting 
Simple in Construction, Chemist. 





Accurate in Operation, 
Low in Price, 
Fully Guaranteed. 


Send for Circulars. 


Analyses of Coals, Purifying Materials, 
THE BRISTOL CO. Gas, Gas Liquor, Water, and all Technical 


Waterbury, Conn. | Products. Photometric and Calorimetric 





Determinations. 
Received Medal at World’s 


Columbian Exposition.| 122 Bowery, New York City. 











FLEMMING’S 
GeneratorGas Furnace 
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Materials furnished and Benches erected by 


J. H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N. J. 


— 


_——_ —_eneenianentines 


AMERICAN 


GAS LIGHT JOURNAL. 
$3.00 per Annum. . 


A. M. CALLENDER & CO, 
32 Pine Street, N. ¥. 











Bartlett Street Lamp Mfg. Co. 


MANUFACTURERS OF 





Globe Lamps, 
FOR 
Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


The Miner Street Lamps.) c.28) wna warcoccor, 
Jacob G. Miner, 40 & 42 COLLEGE PLACE, - - N. ¥. CITY 


Gas Companies and others intending to erect Lamp 
No. 823 Eagle Ave., New York, N. Y. and Posts will do well to communicate with us. 


Farson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
R OTHER WASTE MATERIAL. 


PARSON'S TAR BURNER. 


FOR UTILIZING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES, 


These devices are all first-class. ey ee ee ee msible fo rial. No sa 
unless satisfactory. Manufactured by the WATERTO 8 B R CUMPANY. 


























H. E. PARSON. Supt., No. 54 Pine St., N. Y. 
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PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. 
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Single, Double and Triple-Lift 


GASHOLDERS 


of any Capacity. 








DAVIS & FARNUM MFG. CO. 


WAT, TEAM, MASS. 


BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 


X XK & 








Tubular, Sales and Sinuous Friction 


CONDENSERS 


of all Sizes. 











| STREL TANKS for GASHOLDERS. IRON ROOF FRAMES and FLOORS. | 





GAS AND WATER PIPE, FLANGED PIPE, 


Sugar House Work, and Special Castings of all Description. 


Purifying Boxes, Genter Seal or Valve Connections, Bench Work. 


Reversible Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 
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Do You Contemplate Putting in any New Apparatus 
ot Remodeling your Gas Plant this Season? 


If so, write us for an estimate before placing your orders. We are Manufacturers and Builders of the 


LATEST STYLE 


Coal, Water and Oil Gas Apparatus, 
SINGLE-LIFT and TELESCOPIC GASHOLDERS, 


With or without Iron or Steel Tanks. We also make 


Double Gate Walves, Street Special Gastings, and Gastings of all 
Descriptions for Gas Works. 





f Nf We can guarantee all orders to be executed promptly, and in every respect satisfactory. 











KERR MURRAY MANUFACTURING GO.. 


Eort Wavne, Ind. 
Plans and Specifications furnished on application. 
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BARTLETT, HAYWARD <&CO. 


Baltimore. RAC. 
Triple Double, & Singie-Lit ee am CXXAXE EE eer 


GASHOLDERS., 
(ron Holder ‘Tanks, 


ROOF FRAMES. 








PURIFIERS. 






Scrubbers, 


KKK KKK bo KOK OO OM we WOM OW OX 


OIL STORAGE TANKS. 


eee eeeeee ; 


BEAMS. —e Boilexrs. 


The Witkinses ¥ "Water ‘Ges Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


ame 06 1 ee 


CONDENSERS. 


Bi seven casts 








yee NEW YORK MARINE PAINT CO. 
LUDLOW VALYE MPG. (0, Svovenoes to SHAE @ mabe ne 








: oe ¥ 
<& — = 
PO co sti 
ALVES, oT 
Double and Single Gate, } in. to 72 in., outside end | “Sle | 
inside Screws. Indicator, etc., for Gas, _—AUFACTURERS. OF OF _ 








Water, Steam, Oil and Ammonia. 


PAI NT, "=" Holders 


And all iain about Gas Works. 
POUGHBEEPsSisE, nae. me 


GASHOLDER PAINT. 


Use Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mase. 


- CHAPMAN VALVE MANUFACTURING CO,, 























SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 


MANUFACTURERS OF 





Hydraulic Main Dip Regulators, Check Valves, 
Poot Valves, Yard Wash and Fire Hydrants. 


OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vail Av. 
TROY, N.Y. 


Valves and Gates fr Gas, Ammonia, Water, Etc. 


. Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 








Works & Gen’! Office, Indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
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Millville, N. J. ENGINEERS, 
Foundries and Works: { Florence < IRON FOUNDERS 
Camden, s a * MACHINISTS 


memeeiiigtinin 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE| Gas HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks 
SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 


ne CUTLER’S 
PURIFIERS, CONDENSERS, SCRUBBERS. PATENT FREEZING PREVENTER 


FOR CAS HOLDER CUPS. 
THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 


BENCH WORK. PLATE GIRDERS. | weavy LoAM CASTINGS, DUNHAM SPECIALS, HY RAULIC worK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 











Goal Tar Genealogical Tree 


MR. TT. VINER CLARE EH, of London, Hmne., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 





sn the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of «wpies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 


ISBELL-PORTER COMPANY, 


G. G. PORTER, Prest. (Successors to SMITH & SAYRE MFG. COMPANY) CHAS, W. ISBELL, Secy. 








ENGINEERS AND CONTRACTORS FOR THE 


~ ffonstraction and xtension of fas Works. 





Special Castings, Tees, Bends, ete. Exhausters. 
Bench Castings. Engines. 
Water Gas Generators. Steam Jet Exhausters. 
Hydraulic Mains Exhauster Governors. 
Iron Floors. Compensators. 
Brenner Self-Sealing Retort Lids. Self-Acting Bye-Pass Va'ves 
Tar Gates and Hydraulic Main Dip Regulators. Valves. 
Hutchison’s Tar Displacement Apparatus. Valve Stands with Indicators, 
Multitubular Condensers. Purifying Boxes. 
Standard Washer-Scrubbers. Purifier Valve System. 
Tower Scrubbers. Center Seals. 
Walker’s Tar and Carbonic Acid Extractors. Street Governors. 





i:stimates, Drawings and Specifications Furnished for the Alteration, Improvement, or Extension of 
Existing Works or the Construction of New Works. 








ISBEilito-PORTER COMPANY, 


Wo. 245 Broadway, New York City. 
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~ GAS WORKS APPARATUS AND CONSTRUCTION. 





GAS WORKS APPARATUS AND CONSTRUCTION. 





JAMES R. FLOYD & SONS, 


(SuccEssORS TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & 2ist Sts., bet. 10th & ilth Aves. 


NEW YORK CITY. 


ENGINEERS AND CONTRACTORS FOR THE 


Construction of Gas Works. 


MANUFACTURERS OF 


All Kinds of Castings 
and General [Ironwork 


FOR 


GAS APPARATUS. 


BENCH CASTINGS, REGENERATIVE 
AND HALF REGENERATIVE 
FURNACE CASTINGS. 
CONDENSERS. 


TOWER SCRUBBERS. 
MECHANICAL SCRUBBERS. 
PURIFIERS, 
MALLEABLE IRON RETORT LIDS. 
SELF-SEALING RETORT LIDS. 


HYDRAULIC HOIST PURIFIER 
CARRIAGE. 


CROSSES, TEES, BENDS, ANGLES, RE- 
DUCERS, S-BENDS, SECTIONAL 
SLEEVES, PLUGS, CAPS, 
STREET DRIPS, 

ETC., 

ALWAYS ON HAND. 


Seller’s Cement. 


WOOD'S GAS SCRUBBING AND 
ENRICHING APPARATUS, 


In use at Syracuse, N. Y.; Elizabeth, N.J.; Boston, Mass.; 
Watertown, N. Y.; Cortland, N. Y.; Jamaica Piain, 
Mass.; Northern Liberties Gas Co., Phila. 


SOLE MANUFACTURERS OF THE 


OGDEN OUICK-MOVING VALVE. 


Plans, Specifications and Estimates furnished for Construction 
of New or Alteration of Old Works. 


H. RANSHAW, Pres. & Mauyr. W&M. STAUKI, ViCe-PTEst. T. H. BIRCH, Asst. Mangr. R. J. TaRvin, Sec. & Treas. 


STACH YY MEG. CO., 


MANUFACTURERS OF 


Single and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


| And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Worka 


Rolling Mill Machinery and Heavy Castings a Specialty. 


, Foundry: Wrought Iron Works: 
33, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street: 


Cincinnati, Onio. 








12. DEILY & FOWLER, |} 


Laurel Iron WorkEs. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


GASHOLDERS, 


Single and Telescopic. 


ZXtolders Built 18sec to 18902, Inclusive 
Galveston, Texas. (3d.) Malden, Mass. Lancaster, Pa. (3d Oakland, Cal. So. Bethlehem, Pa. (2d) 





Fort Plain, N. Y. Paducah, Ky. Tacony, Pa. (two) Central Gas Lt. Co., New “ Vassar College,” N. ¥ 
Brunswick, Ga. Norwich, Conn. Mount Vernon, N. Y. York City (2d) So. Chester, Pa. 

Port Chester, N. Y. Seattle, W. T. Binghamton, N. Y. Tacoma, Wash. Cumberland, Md. 

New Rochelle, N. Y. San Diego, Cal. Concord, N. H. Knoxville, Tenn. Auburn, N. Y. 

Salem, N. J. (3d) Westerly, R. I. Dover, Del. (2d) Pottstown, Pa. DesMoines, Ia. 

Omaha, Neb. (2d) Northern Gas Lt. Co., of Calais, Me. Victoria, B. C. Brooklyn, N. Y. 


Lynn, Mass. (2d) 
Little Rock, Ark. 
Irvington, N. Y. 
South Boston, Mass. 
Rye, N. Y. (2) Santa Cruz, Cal. 
Staten Island, N. Y. (2d) Erie, Pa. (2d) 
Woodstock, Ont. Ww 


New York, N. Y. 
Willimantic, Conn 
Montclair, N. J. 
Attleboro, Mass. 


New London, Conn. (2d) Vancouver, B C. Washington, D. C. (2d 
West Chester, N. Y. Charlottesville, Va. Wilkes-Barre, Pa. 

Bay Shore, L. I. So. Framingham, Mass. Bridgeport, Conn, (2d) 
Washington, D. C. Woonsocket, R. L. Sing Sing, N. Y. 
Newport, R. I. (2d) Simcoe, Can. Exeter, N. H. 

Pittsfield, Mass. (2d) Wilkes-Barre, Pa., ons 
Chattanooga, Tenn. (24) Lynn, Mass. (2d) [GasCo 


Morristown, N. J. 
est Chester, Pa. (2d Lebanon, Pa. 











ILLUMINATING GAS! FUEL GAS! 





The Loomis Process. 


| Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 
| Henry Disston’s Sons’ Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - = Hartford, Conn. 








WM. HENRY WHITE, 


No. 382 Pine Street, - - - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invites 


Plans and Estimates Furnished. 
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Woods Gas Scrubbing and Enriching Apparatus. 




















End Elevation. | Side Elevation. 

The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, eve! 

brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum- 

inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 

and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-oz. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N, Y, City, 
“STANDARD” WASHER-SCRUBBER 


The only apparatus that will remove ALL the ammonia and one- 
third of the Carbonic Acid and Sulphureted Hydrogen from Coal 


Gas, 
HA BG vsrverve 


of these machines, capable of dealing with 75,082,000 cubic feet of 
gas daily, have been erected in the United States, and 456 in Great 
Britain. The “Standard” will save 25 per cent. to 35 per cent. on 
the investment through the sale of ammonia. 


GEORGE SHEPARD PAGE’S SONS, 


Estimates Furnished on Application. ' ITo. GS Wall Street, = = =§ New Work City. 


> FIELDS ANALYSIS 


a EF'or the Wear 1892. 








“Standard "Washer-Scrubber, 


Kirkham, Hulett & Chandler's 
Patent, 





BUILT BY 
ISBELL, PORTER COMPANY, 
245 Broadway, N.Y. 










waLvM 





WATER OUTLET 











ie 

et 

‘He An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
ey Twenty-third Year of Publication. Compiled and Arranged by 


JOHN W: FIELD, Accountant to the Gas Lt. and Coke Co., London. 
Price, $5. For Sale by 


A.M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City 
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GAS AND WATER PIPES. GAS METERS. 





~ THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


WARREN FOUNDRY AND MACHINE CO., 


Cast Iron Gas & Water Pipe, - Established 1856. Works at Phillipsburgh, N. J. 


BRANCH AND SPECIAL CASTINGS. 


zas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pip< 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS. 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 
Ohio. 


Columbus, 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 











JOHN F'oOx, 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., ete 











| 
GEORGE ORMROD. Manger. & Treas., Emaus, Pa. 
160 Broadway, N. Y. ML. J; DRUMMOND, . JOHN DONALDSON, Prest , Betz Bldg., Phila., Pa 








EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, Pé 


= 2%, 
SPECIAL CASTINGS, FLANGE PIPE, 
FIRE HYDRANTS, STOP VALVES, 





SPECIAL CASTINGS AND LAMP POSTS. 








LAMP POSTS, Ete., Ete. tie gh CAST IRON PIPE AND SPECIAL CASTINGS 
General Foundry and Machine Work. (Iffice, Corbin Building, 192 Broadway, N. 1 Also, — oooh <atup sain Etc. 








THE ADDYSTON PIPE AND STEEL COMPANY, 


CAST IRON. | 


CINCINNATI, OHIO. 


Pp | PE Purifiers, Condensers, Scrubbers & Center Valves 





SPECIALS, FLANGE PIPE, AND LAMP POSTS. 








C. N. PAYNE, 
Prest. 


J.B. WALLACE, 
Supt. 


F. H. PAYNE, 
Sec. and Treas. 


_—_—— 





Agency, 


McELWAINE-RICHARDS CO., 
62 & 64.W. Maryland St., Indianapolis, Ind, 








Factory 
and Office 


sonuneeeen"s "sy of = ERIE, Pa. 


Ri deel 
—- PSSeSSSe ESTIMATES FURNISHED 


bevgvana ON APPLICATION. 


METRIC METAL COo., 


MANUFACTURERS OF 


fry (jas Meters 


FOR ALL KINDS OF SERVICE. , 


Special Attention Paid to 
REPAIRING METERS OF ALL MAKES. 











G. M. WITHERDEN, Agent. 
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JOHN J. GRIFFIN & CO., 


Nos, 1518, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 
No. 62 Dey Street, NEW YORE. No. 75 North Clinton Street, CHICAGO. 


MANUFACTURERS OF 


) METERS FOR MEASURING GAS 


IN ANY VOLUME. 















eae Provers, Gauges, Registers, Etc., Etc. Wega 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Eistimates Cheocrfully Furnished. 


NATHAN TEL TOERIS, 
153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - - Manager. 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 



























Established 1849. 


With the best facilities for METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


manufacturing, is enabled to 


EI gh — Apparatus for the Chemical Testing of Gas and Gas Liquor. 

















CHARLES E. DICKEY. : JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 


























“Success” and “Perfect” Gas Stoves. 


Established 18409. 


HARRIS BROS. & CO.. 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manufacturers of Wet and [jry fas Meters, 


STATION METERS, METER PROVERS, 
AXPHRIMENTAL METERS, SHOW OR GLAZED METERS, 


Pressure and Vacuum Registers, Gauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ~ ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 
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GAS METERS. GAS METERS. GAS METERS. 
WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8S. MERRIFIELD, Sec. and Treas. 
Established !834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS 
Manufactories: GAS STOVES. pan a eigertcseseen of 
512 West 22d St., N. Y. SUGG’S ses STANDARD > ARGAND BURNERS, + 125 & 127 S. Clinton Street, Chicago. 
SUGG’S ILLUMINATING POWER METER, | S10 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “Invariable Mcasuring”? Drum. | 222 Sutter Street, San Francisco. 








EELMME & MeciLHENN yy, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATICN METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 


D. McDONALD & CO., 


Established 1854. 





” 








154 West 27th Street, 51, 53 & 65 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


» Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 











A CONVENIENT 


BINDER for the JOURNAL, The American Gas Engineer 








~== and Superintendent's Handbook. 
nna By WM. MOONFEY. 
a S650 Paces, Full Gilt diniienannaian Price. $8.00. 


& Co., ia rere eoae So 
32 Pine st., 


vxoy A, M. CALLENDER & CO., 32 Pine St., N.Y. 
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W. WALLACE GOODWIN, Prest. CALEB G. RIDGWAY, Vice-Prest. & Treas, CHARLES PAIST, Sec. H, B. GOODWIN, Supt. & Gen’l Mangr. 


THE GOODWIN METER CoO.. 


1012, 1014 & 1016 Filbert Street, Philadelphia, Pa. — 





Agent, GEORGE B. EDWARDS, 113 Chambers Street, N. Y. City. 





SOLE MANUFACTURERS OF THE 


“Sun Dial’ Gas Stoves, 


IN A GREAT VARIETY OF STYLES AND SIZES. 





The Most Economical, Efficient, and 
Durable Gas Stove Made. 





Stove, Oven. Broiler. Top. 
31 inches high. 93g inches high. 10 inches high, 21 inches high, 
17 inches wide, 15 inches wide. 15 inches wide. 16 inches wide. 
123 inches deep. 124 inches deep. 
Length over extension shelves, 32 inches. 
This Stove has three Boiling Burners in the Top or Hot Plate, and 
single Oven Burner. 
The consumption of this Stove is 35 cubic feet per hour, at 14 inck 
pressure with all burners. 
Three-eighth inch supply pipe should be used when the pressure is 14 
inches or over. 


ALL FITTINGS ARE NICKEL PLATED, 





Catalogue showing Styles and Prices sent free on application. 





Gas Cooking Stove No. 7C. 


DRY and WET GAS METERS 


Station Meters (square, cylindrical, or in staves), Glazed Meters, King’s and 
Sugg’s Experimental Meters, Lamp Post Meters, etc., etc. 


METER PROVERS (Sizes 2, 5 and 10 feet.) 


Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, 
Pressure Indicators (sizes 4,6 and 9 in.), King's Pressure & Vacuum Gauges. 


DRY & WET CENTER SEALS, DRY & WET GOVERNORS, EXHAUSTER GOVERNORS. 


Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus Complete. 


Also, TESTING AND CHEMICAL APPARATUS OF ALL KINDS, AND OF THE MOST PERFECT DESCRIPTION, 
FOR ALL PURPOSES RELATING TO GAS, 





Special attention to repairs of Meters and all Apparatus connected with the business. All work guarantec( 
first-class in every particular. Orders filled promptly. 





